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1       DEC  15  1953,0 

UNITED  STATES  / 
DEPARTMENT  OF  THE  INTERIOR  Xi^o«.MOt^X 


Form  4 -GIN! 
(March  ISM) 

UNITED  STATES 


BUREAU  OF  LAND  MANAGEMENT 

Ksrrt^na  /  . 

LEASE  OF  COAL  LANDS  UNDER  THE  ACT  OF  X£  i.eao*! 

FEBRUARY  25,  1920,  AS  AMENDED 

This  lease,  entered  into  on     January  1,  ,  19  54  .  by  the  United  States  of  America,  the  lessor,  through 

the  Bureau  of  Land  Management,  and    LbcIXjB  C«  CbCTp,  SID  l^rlon  Street,  Sheri&Elj  Tyrr-Ang^ 

the  lessee,  pursuant  and  subject  to  the  terms  and  provisions  of  the  act  of  February  25,  1920  (41  Stat  437),  as  amended, 
hereinafter  referred  to  as  the  act,  and  to  all  reasonable  regulations  of  the  Secretary  of  the  Interior  now  in  force  which  are 
made  a  part  hereof, 

WITNESSETH:  v  .  it_  .  . 

Section  1.  Rights  of  lessee. — The  lessor,  in  consideration  of  the  rents  and  royalties  to  be  paid  and  the  conditions  to  be 
observed  as  hereinafter  set  forth,  does  hereby  gTant  and  lease  to  the  lessee  the  exclusive  right  and  privilege  to  mine  and 
dispose  of  all  the  coal  in  the  following-described  tracts  of  land,  situated  in  the  State  of      HontBIM  : 
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containing  -  res,  more  or  less,  together  with  the  right  to  construct  all  such  works  'buildings,  plants, 

structures,  and  appliances  as  may  be  necessary  and  convenient  for  the  mining  and  preparation  of  the  coal  for  market,  the 
manufacture  of  coke  or  other  products  of  coal,  the  housing  and  welfare  of  employees,  and,  subject  to  the  conditions  herein 
provided,  to  use  so  much  of  the  surface  as  may  reasonably  be  required  in  the  exercise  of  the  rights  and  privileges  herein 
granted. 

Sec.  2.  In  consideration  of  the  foregoing,  the  lessee  hereby  agrees: 

(a)  Development  and  expenditure. — To  diligently  develop  the  land  leased  by  expending  in  actual  mining  operations, 
development,  or  improvements  upon  the  land  leased,  or  for  the  benefit  thereof,  the  sum  of  C33  T^o-rarJ.  ccll-rs 
dollars,  of  which  sum  not  less  than  one-third  shall  be  so  expended  during  the  first  year  succeeding  the  execution  of  thiB 
lease  and  a  like  sum  during  each  of  the  two  succeeding  years,  unless  sooner  expended;  and  to  submit  at  the  expiration  of 
each  of  the  three  years  an  itemized  statement  of  the  amount  and  character  of  said  expenditure  during  such  year. 

(fc)  Bond. — To  maintain  the  bond  furnished  upon  the  issuance  of  this  lease,  which  bond  is  conditioned  upon  compliance 
with  all  the  provisions  of  the  lease,  and  to  increase  the  amount  of  or  furnish  such  other  bond  as  may  be  required. 

(c)  Rental.— To  pay  the  lessor  annually,  in  advance,  for  each  acre  or  part  thereof  covered  by  this  lease,  beginning  with 
the  date  hereof,  the  following  rentals:  25  cents  for  the  first  year,  50  cents  for  the  second,  third,  fourth,  and  fifth  years, 
respectively,  and  Jl  for  the  sixth  and  each  succeeding  year  during  the  continuance  of  the  lease,  such  rental  for  any  year  to 
be  credited  against  the  first  royalties  as  they  accrue  under  the  lease  during  the  year  for  which  the  rental  was  paid. 

(d)  Royalty. — To  pay  the  lessor  a  roya  itv  of  t ITtcca  cents  on  every  ton  of  2,000  pounds  of  coal  mined  during 
the  first  20  years  succeeding  the  execution  of  this  lease.  Royalties  shall  be  payable  Quarterly  within  30  d^ys  from  the 
expiration  of  the  quarter  in  which  the  coal  is  mined.  *y"  t-^CTuiSl  tO 

(c)  Minimum  production. — Beginning  with  the  fourth  year  of  the  lease,  to  min»and  pay  a  royalty  TTIV YrTTV r f-~Tlrtflfl 

A  Vt»iufi  Cf    v-*-»       «^-^"V-f>«"-«'f-c«n^  per  year,  except  when  operations  shall  be  interrupted  by  strikes,  the  elements, 

or  casualties  not  attributable  to  the  lessee,  or  unless  on  application  and  showing  made,  operations  shall  be  suspended  when 
market  conditions  are  such  that  the  lessee  cannot  operate  except  at  a  loss  or  suspended  for  the  other  reasons  specified  in 
section  3'J  of  the  act.  Operations  under  this  lease  shall  be  continuous  except  in  the  circumstances  described  or  unless  the 
lessee  shall  pay  a  royalty,  less  rent,  on  such  minimum  amount  of  coal,  for  one  year  in  advance,  in  which  case  operations 
may  be  suspended  for  that  year. 

(/)  Payments. — Unless  otherwise  directed  by  the  lessor,  to  make  rental,  royalty,  or  other  payments  to  the  lessor,  to  the 
order  of  the  Treasurer  of  the  United  States,  such  payments  to  be  tendered  to  the  manager  of  the  land  office  for  the  district 
in  which  the  lands  are  situated,  or,  for  States  in  which  there  is  no  land  office,  to  the  Director,  Bureau  of  Land  Management, 
Washington  25,  D.  C. 

(<7)  Plats,  reports,  map*. — At  such  times  and  in  such  form  as  the  lessor  may  prescribe,  to  furnish  a  plat  showing 
development  work  and  improvements  on  the  leased  lands  and  a  report  with  respect  to  stockholders,  investment,  deprecia- 
tion, and  costs.  To  furnish  in  such  form  as  the  lessor  may  prescribe,  within  30  days  from  the  expiration  of  each  quarter 
a  report  covering  such  quarter,  certified  by  the  superintendent  of  the  mine,  or  by  such  other  agent  having  personal  knowl- 
edge of  the  facts  as  may  be  designated  by  the  lessee  for  such  purpose,  showing  the  amount  of  leased  deposits  mined  during 
the  quarter,  the  character  and  quality  thpreof.  amount  of  its  products  and  bvproducts  disposed  of  and  price  received  there- 
for, and  amount  in  storage  or  held  for  Eale.  To  keep  and  prepare  maps  of  the  leased  lands  in  accordance  with  the  regula- 
tions in  30  CFR,  Part  211.  / 

(h)  Weight*. — To  determine  accurately  the  weight  or  quantity  and  quality  of  all  leased  deposits  mined,  and  to  enter 
accurately  the  weight  or  quantity  and  quality  thereof  in  due  form  in  books  to  be  kept  and  preserved  by  the  lessee  for  such 
purposes. 

(0  Inspection. — To  permit  at  all  reasonable  times  (1)  inspection  by  any  duly  authorized  officer  of  the  Department, 
of  the  leased  premises  and  all  surface  and  underground  improvements,  works,  machinery,  equipment,  and  al!  books  and 
records  pertaining  to  operations  and  surveys  or  investigations  under  this  lease;  and  (2)  the  lessor  to  make  copies  of  and 
extracts  from  any  or  all  books  and  record1  pertaining  to  operations  under  this  lease,  if  desired. 

(j)  Assignment  of  lease  or  interest  therein. — To  file  for  approval  with  the  office  prescribed  in  the  regulations,  within 
ft  days  from  the  date  of  final  execution,  any  assignment,  sublease,  or  transfer  made  of  this  lease,  whether  by  direct  assign- 
ment, working  agreement,  transfer  of  royalty  interest,  or  otherwise.  Such  instrument  will  take  effect  the  first  dav  of  the 
month  following  its  final  approval  by  the  Director,  Bureau  of  Land  Management,  or  if  the  assignee  requests,  the  first  day 
of  the  month  of  the  approval 

(A)  h'ondisrriminntion. — Not  to  discriminate  against  any  employee  or  applicant  for  employment  because  of  race,  creed, 
color,  or  national  origin,  and  to  require  an  identical  provision  to  be  included  in  all  subcontracts  relating  to  operations  on 
the  leased  land. 

(/)  Lands  disposed  of  vith  the  coal  deposits  rrm  ed  to  thr  I'nited  Stntes. — If  the  lands  embraced  herein  have  been 
or  shall  hereafter  be  disposed  of  under  laws  reservirg  to  the  United  States  the  deposits  of  coal  therein,  to  comply  with  all 
conditions  as  are  or  may  hereafter  be  provided  by  the  laws  and  regulations  reserving  such  coal. 

(m)  Opera  riW<\  vages.  freedom  of  purchase. — To  comply  with  the  operat ing  regulations  (30  CFR,  Part  211 ),  to  exer- 
cise reasonable  diligence,  skill,  and  care  in  the  operation  of  the  property,  and  to  carry  on  all  operations  in  accordance  with 
approved  methods  and  practices  as  provided  in  the  operating  regulations,  having  due  regard  for  the  prevention  of  injury 
to  life,  health  or  prooertv,  and  of  waste  or  damare  to  any  water  or  mineral  deposits ;  to  fairly  and  justly  weigh  or  measure 
the  coal  mined  by  each  miner ;  to  pay  all  wages  due  miners  and  employees,  both  above  and  below  ground,  at  least  twice  each 
month  in  lawful  money  of  the  United  States;  to  accord  al!  miners  and  employees  complete  freedom  of  purchase;  to  restrict 
the  workday  to  not  exceeding  eight  hours  in  any  one  day  for  underground  v  orkers,  except  in  cases  of  emergency ;  to  employ 
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bo  boy  under  the  age  of  sixteen  and  no  girl  or  woman,  without  regard  to  age,  in  any  mine  below  the  surface;  unless  the  law* 
of  the  State  otherwise  provide,  in  which  case  the  State  laws  control 

(n)  Taxes. — To  pay  when  due,  alt  taxes  lawfully  assessed  and  levied  under  the  laws  of  the  State  or  the  United  State* 
upon  improvements,  output  of  mines,  or  other  rights,  property,  or  assets  of  the  lessee.  _ 

(o)  Overriding  royalties. — Not  to  create,  by  assignment  or  otherwise,  an  overriding  royalty  interest  In  excess  of  60 
percent  of  the  rate  of  royalty  first  payable  to  the  United  States  under  this  lease  or  an  overriding  royalty  interest  which 
when  added  to  anv  other  outstanding  "overriding  royalty  interest  exceeds  that  percentage,  excepting,  that  where  an  interest 
in  the  leasehold  or  in  an  operating  agreement  js  assigned,  the  assignor  may  retain  an  overriding  royalty  interest  in  excess 
of  the  above  limitation  if  he  shows  to  the  satisfaction  of  the  Director,  Bureau  of  Land  Management,  that  he  has  made  sub- 
stantial investments  for  improvements  on  the  land  covered  by  the  assignment. 

(p)  Delivery  of  premises  in  case  of  forfeiture. — In  case  of  forfeiture  of  this  lease,  to  deliver  up  to  the  lessor  in  good 
order  and  condition  the  land  leased,  including  all  buildings,  and  underground  timbering  and  such  other  supports  and  struc- 
tures as  are  necessary  for  the  preservation  of  the  mine  or  deposit. 

Sex.  S.  The  lessor  expressly  reserves: 

(a)  Rights  reserved. — The  right  to  permit  for  joint  or  several  use  such  easements  or  rights-of-way,  including  ease- 
ments in  tunnels  upon,  through,  or  in  the  land  leased,  occupied,  or  used  as  may  be  necessary  or  appropriate  to  the  working 
of  the  same  or  other  lands  containing  the  deposits  described  in  the  act,  and  the  treatment  and  shipment  of  the  product* 
thereof  by  or  under  authority  of  the  GovermrierLt,  its  lessees  or  permittees,  and  for  other  public  purpose*. 

(6)  Disposition  of  surf  ace.— The  right  to*Jease,  sell,  or  otherwise  dispose  of  the  surface  of  the  leased  lands  under  exist- 
ing law  or  laws  hereafter  enacted,  insofar  as  said  surface  is  not  necessary  for  the  use  of  the  lessee  in  the  extraction  and 
removal  of  the  coal  therein,  or  to  dispose  of  any  resource  in  such  lands  which  will  not  unreasonably  interfere  with  opera- 
tions under  this  lease. 

(e)  Monopoly  and  fair  prices. — Full  power  and  authority  to  promulgate  and  enforce  all  the  provisions  of  section  80  of 
the  act  to  insure  the  sale  of  the  production  of  said  leased  lands  to  the  United  States  and  to  the  public  at  reasonable  prices, 
^o  prevent  monopoly,  and  to  safeguard  the  public  welfare. 

(<f)  Readjustment  of  terms. — The  right  reasonably  to  readjust  and  fix  royalties  payable  hereunder  and  other  term* 
and  conditions  at  the  end  of  20  years  from  the  date  hereof  and  thereafter  at  the  end  of  each  succeeding  20-year  period  dur- 
ing the  continuance  of  this  lease  unless  otherwise  provided  by  law  at  the  time  of  the  expiration  of  any  such  period.  Unless 
the  lessee  files  objections  to  the  proposed  terms  or  a  relinquishment  of  the  lease  within  SO  days  aiter  receipt  of  the  notice 
of  proposed  terms  for  a  20-year  period,  he  will  be  deemed  to  have  agreed  to  such  term*. 

(c)  Waiver  of  conditions. — The  right  to  waive  any  breach  of  the  conditions  contained  herein,  except  the  breach  of 
such  conditions  as  are  required  by  the  act,  but  any  such  waiver  shall  extend  only  to  the  particular  breach  so  waived  and 
shall  not  limit  the  rights  of  the  lessor  with  respect  to  any  future  breach ;  nor  shall  the  waiver  of  a  particular  cause  of  for- 
feiture prevent  cancellation  of  this  lease  for  any  other  cause,  or  for  the  same  cause  occurring  at  another  time. 

Sec.  4.  Reserved  materials. — Pursuant  to  the  provisions  of  the  act  of  August  1,  1946  (60  Stat.  755,  42  U.  S.  C,  sec*. 
1801-1819),  all  uranium  or  thorium,  or  other  materials  which  have  been  or  may  hereafter  be  determined  by  the  Atomic 
Energy  Commission  to  be  peculiarly  essential  to  the  production  of  fissionable  materials,  contained  in  whatever  concentra- 
tion in  the  lands  subject  to  this  lease,  are  hereby  reserved  for  the  use  of  the  United  States,  together  with  the  right  of  the 
United  States  through  its  authorized  agents  or  representatives  at  any  time  to  enter  upon  the  lands  and  prospect  for,  mine, 
and  remove  the  same,  making  just  compensation  for  any  damage  or  injury  occasioned  thereby.  The  lands  subject  to  this 
lease  may  be  used  as  if  no  reservation  of  the  above-named  materials  had  been  made;  except  that,  when  such  use  result*  in 
the  extraction  of  any  such  material  in  quantities  which  may  not  be  transferred  or  delivered  without  a  license  from  the 
Atomic  Energy  Commission  in  accordance  with  such  procedures  as  the  Commission  may  establish,  such  material  shall  be 
the  property  of  the  Commission  and  the  Commission  may  require  delivery  of  such  material  to  it  by  the  lessee  or  by  any 
possessor  thereof  after  such  material  has  been  separated  as  such  from  the  ores  in  which  it  was  contained.  If  the  Commis- 
sion requires  the  delivery  of  such  material  to  it,  it  will  pay  to  the  lessee  or  to  such  other  person  as  the  Commission  deter- 
mines to  be  entitled  thereto,  6uch  sums,  including  profits,  as  the  Commission  deems  fair  and  reasonable  for  the  discovery, 
mining,  development,  production,  extraction,  and  other  services  performed  with  respect  to  such  material  prior  to  such 
delivery,  but  such  payment  will  not  include  any  amount  on  account  of  the  value  of  such  material  before  removal  from  its 
place  of  deposit  in  nature.  If  the  Commission  does  not  require  delivery  of  such  material  to  it,  the  reservation  contained 
in  this  lease  will  be  of  no  further  force  or  effect. 

Sec.  5.  Relinquishment  of  lease. — Upon  payment  of  all  rentals,  royalties,  and  other  debts  due  and  payable  to  the  lessor, 
and  upon  payment  of  all  wages  or  moneys  due  and  payable  to  the  workmen  employed  by  the  lessee,  the  lessee  may  surren- 
der the  entire  lease  or  any  legal  subdivision  or  subdivisions  of  the  area  included  within  the  lease,  upon  a  satisfactory 
showing  that  the  public  interest  will  not  be  impaired.  In  no  case  will  such  lease  be  so  terminated  in  whole  or  in  part  until 
and  unless  the  lessee  shall  have  made  provision  for  the  preservation  of  any  mines  or  productive  works  or  permanent 
improvements  on  the  lands  covered  thereby.  A  surrender  must  be  by  a  relinquishment  filed,  in  triplicate,  in  the  proper 
land  office.    A  relinquishment  upon  its  acceptance  shall  take  effect  as  of  the  date  it  is  filed. 

Sec.  6.  Protection  of  the  surface,  natural  resources,  and  improvements. — The  lessee  agrees  to  take  such  reasonable 
steps  as  may  be  needed  to  prevent  operations  from  unnecessarily:  (1)  Causing  or  contributing  to  soil  erosion  or  damaging 
any  forage  and  timber  growth  thereon;  (2)  polluting  the  waters  of  springs,  streams,  wells,  or  reservoirs;  (3)  damaging 
crops,  including  forage,  timber,  or  improvements  of  a  surface  owner;  or  (4)  damaging  range  improvements  whether  owned 
by  the  United  States  or  by  its  grazing  permittees  or  lessees;  and  upor  any  partial  or  total  relinquishment  or  the  cancella- 
tion or  expiration  of  this  lease,  or  at  any  other  time  prior  thereto  when  required  by  the  lessor  and  to  the  extent  deemed 
necessary  by  the  lessor,  to  fill  any  sump  holes,  ditches  and  other  excavations,  remove  or  cover  all  debris,  and,  so  far  as 
reasonably  possible,  restore  the  surface  of  the  leased  land  to  its  former  condition,  including  the  removal  of  structures  as 
and  if  required.  The  lessor  may  prescribe  the  steps  to  be  taken  and  restoration  to  be  made  with  respect  to  lands  of  the 
United  States  and  improvements  thereon. 

Sec.  7.  Removal  of  equipment,  etc.,  on  termination  of  lease. — Upon  termination  of  this  lease,  by  surrender  or  forfei- 
ture, the  lessee  shall  have  the  privilege  at  any  time  within  a  period  of  90  days  thereafter  of  removing  from  the  premises 
all  machinery',  equipment,  tools  and  materials,  other  than  underground  timbering  placed  by  the  lessee  in  or  on  the  leased 
lands,  which  are  not  necessary  for  the  preservation  of  the  mine.  Any  materials,  tools,  appliances,  machinery,  structures, 
and  equipment,  subject  to  removal  as  above  provided,  which  are  allowed  to  remain  on  the  leased  lands  shall  become  the 
property  of  the  lessor  on  expiration  of  the  90-day  period  or  such  extension  thereof  as  may  be  granted  because  of  adverse 
climatic  conditions,  but  the  lessee  shall  remove  any  or  all  of  such  property  where  so  directed  by  the  lessor. 

Sec.  8.  Proceedings  in  case  of  default. — If  the  lessee  shall  not  comply  with  any  of  the  provisions  of  the  act  or  the  regu- 
lations thereunder  or  default  in  the  performance  or  observance  of  any  of  the  provisions  of  this  lease,  and  such  default 
shall  continue  for  a  period  of  30  days  after  service  of  written  notice  thereof  by  the  lessor,  the  lessor  may  institute  appro- 
priate proceedings  in  a  court  of  competent  jurisdiction  for  the  forfeiture  and  cancellation  of  this  lease  as  provided  in  sec- 
tion 31  of  the  act  (30  U.  S.  C,  sec.  188).  If  the  lessee  fails  to  take  prompt  and  necessary  steps  to  prevent  loss  or  damage 
to  the  mine,  property,  or  premises,  or  danger  to  the  employees,  the  lessor  may  enter  on  the  premises  and  take  such  meas- 
ures as  may  be  deemed  necessary  to  prevent  such  loss  or  damage  or  to  correct  the  dangerous  or  unsafe  condition  of  the  mine 
or  works  thereof,  which  shall  be  at  the  expense  of  the  lessee.  However,  the  lessee  shall  not  be  held  responsible  for  delays 
or  casualties  occasiored  by  causes  beyond  the  lessee's  control. 

Sec.  9.  Heirs  and  successors  in  interest. — Each  obligation  hereunder  shall  extend  to,  and  be  binding  upon,  and  every 
benefit  hereof  shall  inure  to,  the  heirs,  executors,  administrators,  successors,  or  assigns  of  the  respective  parties  hereto. 

Sec.  10.  Unlawful  interest. — No  Member  of.  or  Delegate  to  Congress,  or  Resident  Commissioner,  after  his  election  or 
appointment,  or  either  before  or  after  he  has  qualified,  and  during  his  continuance  in  office,  and  no  officer,  agent,  or  employee 
of  the  Department  of  the  Interior,  shall  be  admitted  to  anv  share  or  part  of  this  lease,  or  derive  any  benefit  that  may  arise 
therefrom,  and  the  provisions  of  Rev.  Stat,  sec.  3741,  as  amended  (41  U.  S.  C,  sec.  22),  and  18  U.  S.  C,  sees.  431,  432,  and 
433,  relating  to  contracts,  enter  into  and  form  a  part  of  this  lease  so  far  as  the  same  may  be  applicable. 

In  Witness  Wheeeofi  ^      S  » 

,  V  The  Uyn-rKD  States  of  America,  f     )  v 


Director  of  the  Bureau  of  Land  Management 


(If  this'      -i-      ecuted  by  a  corporation,  it  must  bear  thee     ">r       teal)  ' 


HO.*1"™  - Tl"  rrport,n*  r*«u"'CT««  o-         -       ku  br*n  .pprov*d  by  th«  Bureao  of  iht  Budrrt       M.^nct  wluf  -ChJ  F«)u>I  Rqporu  Art  of 
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Konn  4-696 
(December  1958) 


FGPi  USSS 


UNITED  STATES 
DEPARTMENT  OF  THE  INTERIOR 
BUREAU  OF  LAND  MANAGEMENT 

COAL  LEASE 
Act  of  February  25,  1920  (41  Stat.  437).  as  amended 


Land  Office 

1245  Kortfc  29th  Street 
Billing*,  Montana 


Serial  Number 
KOTCAHA  057934 


This  lease,  entered  into  on      Oetobgt  1,  ,  19  63  ,  by  the  United  States  of  America, 

the  lessor,  through  the  Bureau  of  Land  Management,  and     Rosebud  Coal  Sale*  Company 

?.  0.  Book  724 
Sheridan,  Wyoming 

the  lessee,  pursuant  and  subject  to  the  terms  and  provisions  of  the  act  of  February  25,  1920  (41  Stat.  437),  as 
amended,  hereinafter  referred  to  as  the  act,  and  to  all  reasonable  regulations  of  the  Secretary  of  the  Interior  now 
in  force  which  are  made  a  part  hereof, 

Witnessetb: 

Section  1.  Rights  of  lessee.  The  lessor,  in  consideration  of  the  rents  and  royalties  to  be  paid  and  the 
conditions  to  be  observed  as  hereinafter  set  forth  does  hereby  grant  and  lease  to  the  lessee  the  exclusive  right 
and  privilege  to  mine  and  dispose  of  all  the  coal  in  the  following-described  tracts  of  lanfiL  &ti(rfl@IJCi8IO&S3yftV8f. 

of   Kontana.  T  9  8,  t  40  E.  Hoot,  Prln  Her 

£  l\  £: 1:  i:  ItS:  3     Jj  °%< 

■*_  received' 

Sec  10:  All  BILLINGS.  MONTAN4* 

Sec  15:  tf| 
Sac  21:  E% 

Sec  22:  V%  Big  Horn  County,  Montana 

containing  ^a560»55  acres,  more  or  less,  together  with  the  right  to  construct  all  such  works,  buildings,  plants, 
structures,  and  appliances  as  may  be  necessary  and  convenient  for  the  mining  and  preparation  of  the  coal  for 
market,  the  manufacture  of  coke  or  other  products  of  coal,  the  housing  and  welfare  of  employees,  and,  subject  to 
the  conditions  herein  provided,  to  use  so  much  of  the  surface  as  may  reasonably  be  required  in  the  exercise  of  the 
rights  and  privileges  herein  granted. 


Sac.  2.  In  consideration  of  the  foregoing,  the  lessee 
hereby  agrees: 

(a)  Bond.  To  maintain  the  bond  furnished  upon  the  issu- 
ance of  this  lease,  which  bond  is  conditioned  upon  compliance 
with  all  the  provisions  of  the  lease,  and  to  increase  the 
amount    or    furnish    such    other    bond    as    may    be  required. 

(b)  Rental.  To  pay  the  lessor  annually,  in  advance,  for 
each  acre  or  part  thereof  covered  by  this  lease,  beginning 
with  the  date  hereof,  the  following  rentals:  2*»  cents  for  the 
firat  year,  50  cents  for  the  second,  third,  fourth,  and  fifth 
years,  respectively,  and  SI  for  the  sixth  and  each  succeeding 
year  during  the  continuance  of  the  lease,  such  rental  for  any 
year  to  be  credited  against  the  first  royalties  as  they  accrue 
under  the  lease  during  the  year  for  which  the  rental  was  paid. 

(c)  Royalty.    To  p*y  the  lessor  ft  roy-  1 
alty  of  10  cent*  a  too  of  2,000  poewia  for  [ 
coal  ad.ned  during  the  flrat  5  yeara  of  the 
lease;  12%  cents  a  ton  for  coal  mined  dur- 
ing the  next  5  years  of  the  lease,  and  15 
centa  a  ton  for  coal  mined  during  the  re* 
malnder  of  the  first  20-year  period  of  the  ' 
lease.  Royalties  shall  be  payable  quarterly, 
within  30  days  fron  the  expiration  of  the  t 
quarter  In  which  the  coal  Is  mined. 


of  the  leased  deposits,  for  one  year  in  advance,  in  which 
case  operations  may  be  suspended  for  that  year. 

(e)  Payments  To  make  renia]  payments  to  the  Manager 
of  the  appropriate  Land  Office,  except  that  when  this  lease 
becomes  productive  the  rentals  and  royalties  shall  be  paid 
to  the  appropriate  Recional  Mjrung  Supervisor  of  the  Urutert 
States  Geological  Survey,  with  whom  all  reports  concerning 
operations  under  the  lease  shall  be  Tiled.  All  remittances  to 
the  Manager  of  the  Land  Office  shall  be  made  payable  to  the 
Bureau  of  Land  Management,  those  to  the  Geological  Survey 
shall  be  made  payable  to  the  United  Slates  Geological  Survey. 

(0  Plats,  reports,  maps.  At  such  times  and  in  such  form 
as  the  lessor  may  prescribe,  to  furnish  a  plat  showing  de- 
velopment work  and  improvements  on  the  leased  lands  and  a 
report  with  respect  tc-  stockholders,  investment,  depreciation, 
and  costs.  To  furnish  in  such  form  as  the  lessor  may  pre- 
scribe, within  30  days  from  the  expiration  of  each  quarter  a 
report  covering  such  quarter,  cerufied  by  the  superintendent 
of  the  mine,  or  by  such  other  agent  having  personal  knowledge 
of  the  facts  as  may  be  des:gnated  by  the  lessee  for  such  pur- 
pose, showing  the  amount  of  leased  deposits  mined  dunng  the 
quarter,  the  character  and  quality  thereof,  amount  of  its  prod- 
ucts and  byproducts  disposed  of  and  price  received  therefor, 
and  amount  in  storage  or  held  for  sale.  To  keep  and  prepare 
maps  of  the  leased  lands  in  accordance  with  the  regulations 
in  30  CFR.  part  211. 

(t)  ^'eightt.  To  determine  accurately  the  weight  or 
quantity  and  quality  of  all  leased  deposits  mined,  and  to  enter 
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accurately  the  weight  or  quantity  and  quality  thereof  in  due 
form  in  books  to  be  kept  and  preserved  by  the  lessee  for 
such  purposes. 

(h)  Inspection.  To  permit  at  all  reasonable  times  (1)  in- 
spection by  any  duly  authorized  officer  of  the  Department,  of 
the  leased  premises  and  all  surface  and  underground  improve- 
ments, works,  machinery,  equipment,  and  all  books  and  records 
pertaining  to  operations  and  surveys  or  investigations  under 
this  lease,  and  (2)  the  lessor  to  make  copies  of  and  extracts 
from  any  or  all  books  and  records  pertaining  to  operations 
under  this  lease,  if  desired. 

(i)  Assignment.  To  file  for  approval  in  the  appropriate 
Land  Office  within  90  days  from  the  date  of  execution,  any 
assignment  or  transfer  made  of  tins  lease,  whether  hy  direct 
assignment,  operating  agreement,  working  or  royalty  interest, 
or  otherwise.  Such  instrument  will  Lake  effect  the  first  day  of 
the  month  following  its  approval  by  the  Rureau  of  Land 
Management,  or  if  the  assignee  requests,  the  first  day  of  the 
month  of  approval.  The  showing  required  to  be  made  with  an 
ass  ignment  or  transfer  is  set  forth  in  the  regulations, 
43  CFR  193.25. 

(j)  Sondiscrimmat  ion.  In  connection  with  the  perform- 
ance of  work  under  this  lease,  the  lessee  agrees  not  to  dis- 
criminate against  any  employee  or  applicant  for  employment 
because  of  race,  religion,  color,  or  national  origin.  The 
aforesaid  provision  shall  include,  but  not  be  limited  to,  the 
following:  Employment,  upgrading,  demotion,  or  transfer, 
recruitment  or  recruitment  advertising,  layoff  or  termination, 
rates  of  pay  or  other  forms  of  compensation,  and  selection  for 
training,  including  apprenticeship.  The  lessee  also  agrees  to 
post  hereafter  in  conspicuous  places,  available  for  em- 
ployees end  applicants  for  employment,  notices  to  be  provided 
by  the  contracting  officer  setting  forth  the  provisions  of  the 
nondiscrimination  clause.  The  lessee  further  agrees  to  insert 
the  foregoing  provision  in  all  subcontracts  hereunder,  except 
subcontracts  for  standard  commercial  supplies  or  raw 
materials. 

(k)  Land  disposed  of  with  coat  deposits  reserved  to  the 
United  States.  If  the  lands  embraced  herein  have  been  or 
shall  hereafter  be  disposed  of  under  laws  reserving  to  the 
United  Slates  the  deposits  of  coal  therein,  to  comply  with  all 
conditions  as  are  or  may  hereafter  be  provided  by  the  laws 
and  regulations  reserving  such  coaL 

(1)  Operations,  wages,  freedom  of  purchase.  To  comply 
with  the  operating  regulations  (30  CFR,  pari  211),  to  eiercise 
reasonable  diligence,  skill,  and  care  in  the  operations  of  the 
property,  and  to  carry  on  all  operations  in  accordance  with 
approved  methods  and  practices  as  provided  in  the  operating 
regulations,  having  due  regard  for  the  prevention  of  injury  to 
Life  health  or  property,  and  of  waste  or  damage  to  any  water 
cr  mineral  deposits,  to  fairly  and  justly  weigh  or  measure  the 
coal  mined  by  each  miner,  to  pay  all  wages  due  miners  and 
employees,  both  above  and  below  ground,  at  least  twice  each 
month  in  lawful  money  of  the  United  Stales;  to  accord  all 
miners  and  employees  complete  freedom  of  purchase,  to  re- 
strict the  workday  to  not  exceeding  eight  hours  in  any  one 
day  for  underground  workers,  except  in  cases  of  emergency,  to 
employ  no  boy  under  the  age  of  sixteen  and  no  girl  or  woman. 


without  regard  to  age,  In  any  mi nr,  (he  surface;  unless 

the  laws  of  the  State  otherwise  provide,  in  which  case  the 
State  laws  control 

(m)  Taxes.  To  pay  when  due,  all  taxes  lawfully  assessed 
and  levied  under  the  laws  of  the  State  or  the  United  Stales 
upon  improvements,  output  of  mines,  or  other  rights,  property, 
or  assets  of  the  lessee. 

(n)  Overriding  royalties.  Not  to  create,  by  assignment  or 
otherwise,  an  overriding  royalty  interest  in  excess  of  50  per- 
cent of  the  rate  of  royalty  first  payable  to  the  United  States 
under  this  lease  or  an  overriding  royalty  interest  which  when 
added  to  any  other  outstanding  overriding  royalty  interest 
exceeds  that  percentage,  excepting,  that  where  an  interest  in 
the  leasehold  or  in  an  operating  agreement  is  as  si  gned,  the 
assignor  may  retain  an  overriding  royalty  interest  in  excess 
of  the  above  limitation  if  he  shows  to  the  satisfaction  of  the 
Bureau  of  Ka  nd  Management,  that  he  has  made  substantial 
investments  *  for  improvements  on  the  land  covered  by  the 
assignment 

(o)  Delivery  of  premises  in  case  of  forfeiture.  In  case  of 
forfeiture  of  this  lease,  to  deliver  up  to  the  lessor  in  good 
order  and  condition  the  land  leased,  including  all  buildings, 
and  underground  timbering  and  such  other  supports  and  struc- 
tures as  are  necessary  for  the  preservation  of  the  mine  or 
deposit 

Sec.  3.    The  lessor  expressly  reserves: 

(a)  Rights  reserved.  The  right  to  permit  for  joint  or 
several  use  such  easements  or  rights-of-way,  including  ease- 
ments in  tunnels  upon,  through,  or  in  the  land  leased,  oc- 
cupied, or  used  as  may  be  necessary  or  appropriate  to  the 
working  of  the  same  or  other  lands  containing  the  deposits 
described  in  the  act,  and  the  treatment  and  shipment  of  the 
products  thereof  by  or  under  authority  of  the  Government,  its 
lessees  or  permittees,  and  for  other  public  purposes. 

(b)  Pi  sposition  of  surface.  The  nght  to  lease,  sell,  or 
otherwise  dispose  of  the  surface  of  the  leased  lands  under 
existing  law  or  laws  hereafter  enacted,  insofar  as  said  sur- 
face is  not  necessary  for  the  use  of  the  lessee  in  the  extrac- 
tion a  nd  remo  val  of  the  coal  therein,  or  to  dispose  of  any 
resource  in  such  lands  which  will  not  unreasonably  interfere 
with  operations  under  this  lease. 

(c)  Monopoly  and  fair  prices.  Full  power  and  authority  to 
promulgate  and  enforce  all  the  provisions  of  section  30  of  the 
act  to  insure  the  sale  of  the  production  of  said  leased  lands 
to  the  United  States  and  to  the  public  at  reasonable  prices,  to 
prevent    monopoly,    and    to    safeguard    the    public  welfare. 

(d)  Readjustment  of  terms.  The  right  reasonably  to  re- 
adjust and  fix  royalties  payable  hereunder  and  other  terms 
end  conditions  at  the  end  of  20  years  from  the  date  hereof  and 
thereafter  at  the  end  of  each  succeeding  20-year  period  dunng 
the  conUnuance  of  this  lease  unless  other  wise  provided  by 
lav.  at  the  time  of  the  expiration  of  any  such  period.  Unless 
the  lessee  files  objections  to  the  proposed  terms  or  a  relin- 
quishment of  the  lease  within  30  days  after  receipt  of  the 
notice  of  proposed  terms  for  a  20-year  period,  he  will  be 
deemed  to  have  agTeed  to  such  terms. 

(e)  Waiver  of  conditions.  The  n^ht  to  waive  any  breach 
of  the  conditions  contained  herein,  excepi  the  breach  of  such 
conditions  as  are  required  by  the  act.  but  any  such  waiver 
shall  extend  only  to  the  particular  breach  so  waived  and  shall 
not  limit  the  rights  of  the  lessor  with  respect  to  any  future 
breach,  nor  shall  the  waiver  of  a  particular  cause  of  forfeiture 
prevent  cancellation  of  this  lease  for  any  other  cause,  or  for 
the  same  cause  occurring  at  another  time. 

Sec.  A.    Relinquishment    of   lease.       Upon   a   satisfactory  [ 
showing   that   the   public   interest   will   not   be   impaired,    the  I 
lessee  may  surrender  the  entire  lease  or  any  legal  subdivision 
thereof.      A  relinquishment  must  be  filed  in  duplicate  in  the  I 
appropriate    Land   Office.      Upon   its   acceptance   it   shalJ  be 
effective  as  of  the  date  it  is  filed,   subject  to  the  continued 
oblu'Mion  of  the  lessee  and  his  surety  to  make  payment  of  all 
accrued   rentals   and  royalties  and  to  provide   for  the  pre6er- 
vation  of  any  mines  orproductive  works  or  permanent  improve- 


ments on  the  lea-  ai  .n  accordance  with  the  regulations 
and  terms  of  the  leas*. 

"Sec.  5.  Protection  of  the  surface,  natural  resources,  and 
improvements.  The  lessee  agree*  to  take  such  reasonable 
steps  as  may  be  needed  to  prevent  operations  from  unneces- 
sarily: (1)  Causing  or  contributingto  soil  erosion  or  damaging 
any  forage  and  timber  growth  thereon;  (2)  polluting  the  wstsrs 
of  springs,  streams,  wells,  or  reservoirs;  (3)  damaging  crops, 
including  forage,  timber,  or  improvements  of  s  surfacs  owner, 
or-  (4)  damaging  range  Improvements  whether  owned  by  the 
United  States  or  by  its  grazing  permittees  or  lessees;  and 
upon  any  partial  or  total  relinquishment  or  the  cancellation  or 
expiration  of  this  lease,  or  at  any  other  time  prior  thereto 
when  required  by  the  lessor  snd  to  the  extent  deemed  neces- 
sary by  the  lessor,  to  fill  any  sump  holes,  ditches  snd  other 
excavations,  remove  or  cover  a  LI  debris,  snd,  so  far  at 
reasonably  possible,  restore  the  surface  of  the  leased  land  to 
its  former  condition,  including  the  removal  of  structures  ss 
and  if  required.  The  lessor  may  prescribe  the  steps  to  be 
taken  and  restoration  to  be  made  with  respect  to  lends  of  the 
United  States  and  improvements  thereon. 

Sec.  6.  Removal  of  equipment,  etc.,  on  termination  of 
lease.  Upon  termination  of  this  lease,  by  surrender  or  for- 
feiture, the  lessee  shall  have  the  privilege  at  any  time  within 
a  period  of  90  days  thereafter  of  removing  from  the  premises 
all  machinery,  equipment,  tools  and  materials,  other  than 
underground  timbering  placed  by  the  lessee  in  or  on  the 
leased  lands,  which  are  not  necessary  for  the  preservation  of 
the  mine.  Any  materials,  tools,  appliances,  machinery,  struc- 
tures, and  equipment,  subject  to  removal  as  above  provided, 
which  are  allowed  to  remain  on  the  leased  lands  shall  become 
the  property  of  the  lessor  on  expiration  of  the  90-day  period 
or  such  extension  thereof  as  may  be  granted  because  of  ad- 
verse climatic  conditions,  but  the  lessee  shall  remove  any 
or   all   of   such   property    where   so   directed  by   the  lessor. 

Sec.  7.  Proceedings  in  case  of  default.  If  the  lessee 
shall  not  comply  with  any  of  the  provisions  of  the  set  or  the 
regulations  thereunder  or  default  in  the  performance  or  ob- 
servance of  any  of  the  provisions  of  this  lease,  snd  such 
default  shall  continue  for  a  period  of  30  days  after  service  of 
written  notice  thereof  by  the  lessor,  the  lessor  may  institute 
appropriate  proceedings  in  a  court  of  competent  jurisdiction 
for  the  forfeiture  and  cancellation  of  this  lease  as  provided  In 
section  31  of  the  act  (30  USC,  sec.  188).  If  the  lessee  fails 
to  take  prompt  and  necessary  steps  to  prevent  loss  or  damage 
to  the  mine,  property,  or  premises,  or  danger  to  the  employees, 
the  lessor  may  enter  on  the  premises  and  take  euch  measures 
as  may  be  deemed  necessary  to  prevent  such  loss  or  damage 
or  to  correct  the  dangerous  or  unsafe  condition  of  the  mine  or 
works  thereof,  which  shall  be  at  the  expense  of  the  lessee. 
However,  the  lessee  shall  not  be  held  responsible  for  delays 
or  ca su alties  occa sioned  by  causes  beyond  the  lessee's 
control 

Sec.  3.  Heirs  and  successors  in  interest.  Each  obligation 
hereunder  shall  extend  to,  and  be  binding  upon,  snd  every 
benefit  hereof  shall  inure  to,  the  heirs,  executors,  adminis- 
trators, successors,  or  assigns  of  the  respective  parties 
hereto. 

Sec  9'  Vnlawful  interest.  No  Member  of,  or  Delegate  to, 
Conpress  or  Resident  Commissioner,  after  his  election  or 
appointment,  or  either  before  or  after  he  has  qualified  snd 
dunrif  his  continuance  in  office,  and  no  officer,  agent,  or 
employee  of  the  Department  of  the  Interior,  except  ss  pro- 
vided in  43  CFR  7.4(aXU.  shall  be  admitted  to  any  share  or 
part  in  this  lease  or  derive  any  benefit  that  may  arise  there- 
from, and  the  provisions  of  section  3741  of  the  Revised 
Statutes  of  the  United  States,  as  amended  (41  USC,  sec.  22). 
and  sections  431.  432.  and  433.  Utle  18,  U.  &  Code,  re- 
lating to  contracts,  enter  into  and  form  a  part  of  this  lease 
so  far  as  the  same  may  be  applicable. 


IN  WITNESS  WHERKOF: 


VHTN^SSFS  TO  SIGNATURE  OF  LESSFE 


TMF.  UNITED  STATES  OF  AMERICA 
(  Si  gn  injr^Of  fi  c  e  r ) 

Helen  X.  Jamison  & 

Acting  Chief,  Kineralt  Section 


(Title). 


(D«te) 


Rosebud  Coal  Sales  Coinpflrry 


(Signature  of  Lessee) 


T.  F.  Armstrong,  rresldent  &  Treas. 

(Signature  of  Leasee) 


•  (1/  f/.'l's  lease  is  executed  by  a  corporation,  it  must  bear  the  corporate  seal) 
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Fern  «-6*  UNITED  STATES 

CDecember  19SS)  DEPARTMENT  OF  THE  INTERIOR.  tZr 


"L^nd  OfVice 


is  I  r^^y 

ond  OfVice 

,1245  North  29th  Street 
BUREAU  OF  LAND  MANAGEMENT  l.'.i  :  ■;  .  Billings,  Montana 

r.     -  . 

COAL  LEASE  '«■"  O    ,'{?C0  £' 


Act  of  February  25,  1920  (41  Stat.  437).  as  amended    "  '•'fci 


,.^»t'nrNtt  r   :•:;■) 


Serial  Number 


MONTANA  057934 


Thfs&ffe,  entered  into  on      October  1,  'Jjl',  19.63_  ,  by  the  United  States  of  America, 

the  Rrtloi.  through  the  Bureau  of  Land  Management,  and     Rosebud  Coal  Sales  Company 


R  ItSs'  &2*T?i^  Sheridan,  Wyoming 

ftrnf' /tfSlbrpursuant  and  subject  to  the  terms  and  provisions  of  the  act  of  February  25.  1920(41  Stat.  437),  as 
amended,  hereinafter  referred  to  as  the  act,  and  to  all  reasonable  regulations  of  the  Secretary  of  the  Interior  now 
in  force  which  are  made  a  part  hereof, 

Vitnesselb:  SEP  23-63  Z  CO  377  I  !<  *2.723-S3 

Section  1.  Rights  of  lessee.  The  lessor,  in  consideration  of  the  rents  and  royalties  to  be  paid  and  the 
conditions  to  be  observed  as  hereinafter  set  forth  does  hereby  grant  and  lease  to  the  lessee  the  exclusive  right 
and  privilege  to  mine  and  dispose  of  all  the  coal  In  the  followlng-deacrlbed  tracts  of  land,  situated  In  ths  Stats 
of   Montana.  T  9  S,  R  40  E,  Mont.  Prin  Mer  jr 

T  „-„  -a     /,     ctNtn,    RUV  \p\\s 

Description  of  land  assigned  to  DECKER  COAL  COMPANY  effective  'OA 
October  1,  1971,   serial  number  MONTANA  05795'f-A:- 
T.  9  S.,  3.  hO  E. ,  P.M. ,  Montana 
Sec.     3,  Lots  3  and  k 

*         Sec!    '9  lw  2  JhG  "A"  leaS<?  retQins  the  or*einal 

Sec    10    sfc \l  issuance  date,  October  1,  1963,  end 

.         Sec!  Hi  5*^  ^  termS  flnd  Conrtitio-- 

r         Sec.  21,  E# 
Sec.  22,  Y/tf 
Containing  18'«0.55  acres 

^    Description  of  land  remaining  in  original  lease  MONTANA  05793*,: 
1     T.  9  S.,  S.  '10  E. ,  P.M.,  Montana 

Sec.     3,  StfNV1/,  5VJ'. 

Sec.     k,  SJ&IEJi,  SEtf 

Sec.     9,  NINE'S 
I         Sec.  10,  N}fN?£ 

Containing  720.00  acres 


P.  0.  Box  724 


(c)  Royalty.     To  pay  the  lessor  a  roy- 
alty of  10  cents  a  ton  of  2,000  pounds  for 
coal  mined  during  the  first  5  years  of  the 
lease;  12%  cents  a  ton  for  coal  mined  dur- 
ing the  next  5  years  of  the  lease,  and  15 
cents  a  ton  for  coal  mined  during  the  re- 
mainder of  the  first  20-year  period  of  the 
lease.  Royalties  shall  be  payable  quarterly 
within  30  days  from  the  expiration  of  the 
quarter  in  which  the  coal  is  mined. 


Insrf  snail  pay  a  royally,  icts  rem,  un  abw'i   im».i  • 

of  the  leased  deposits,  for  one  year  In  advance,  in  which 
case  operations  may  be  suspended  for  that  year. 

(e)  VaywLrnti.  To  make  rental  payments  to  the  Manager 
of  the  appropriate  Land  OCTice,  except  that  when  this  Irate 
becomes  producUvc  the  rentals  and  royalties  shall  be  paid 
to  the  appropriate  Regional  Mining  Supervisor  of  the  United 
States  Geological  Survey,  with  whom  all  reports  concerning 
operations  under  the  lease  ahall  be  Tiled  All  remit  Unccs  to 
the  Manager  of  the  Land  Office  shall  be  made  payable  to  the 
Bureau  of  Land  Management,  those  to  the  Geological  Survey 
shall  be  made  payable  to  the  United  States  Geological  Survey. 

(0  Plait,  reports,  mnps.  At  such  times  and  in  such  form 
as  the  lessor  may  prescribe,  to  furnish  a  plat  showing  de- 
velopment work  and  Improvements  on  the  leased  lands  and  a 
report  with  respect  tr*  stockholders,  investment,  depreciation, 
•  nd  costs-  To  furnish  in  such  form  as  the  lessor  may  pre- 
scribe, wl  thn  30  days  from  the  eirpi/ation  of  each  quarter  a 
report  covering  such  quarter,  eerUfied  by  the  auperintendrnt 
©f  the  mlne.oi  by  such  other  agent  having  peraonal  knowledge 
of  the  facts  as  may  be  designated  by  the  lessee  for  such  pur- 
pose, showing  the  amount  of  leased  deposits  mined  during  the 
quarter,  the  character  and  quality  thcrisf,  amount  of  its  prod- 
ucts and  byproducts  disposed  of  and  price  received  therefor, 
and  amount  in  storage  or  held  for  sale.  To  keep  and  prepare 
rw.pi  of  the  leased  lands  in  accordance  with  the  regulations 
y  In  30  CFK.  part  21 1 

\T*        (r.)   B'ei/M*.      To   determine    accurately    the   weight  or 
rsjantllv  a«1  oualitr  of  all  leased  deposit",  mined,  and  to  enter 


or  otherwise.  Such  instrument  will  take  effect  the  first  day  of 
the  month  following  its  approval  by  the  Hun.au  of  Land 
Management,  or  if  the  assignee  requests,  the  first  day  of  the 
month  of  approval.  The  showing  required  to  be  made  with  an 
assignment  or  transfer  is  set  forth  In  the  regulations, 
43  CFR  193.25. 

fj)  Kondtscrtminatton.  In  connection  with  the  perform- 
ance of  work  under  this  lease,  the  lessee  agrees  not  to  dis- 
criminate against  any  employee  or  applicant  for  employment 
because  of  race,  religion,  color,  or  national  origin.  The 
aforesaid  provision  shall  Include,  but  not  be  limited  to,  the 
following:  Employment,  upgrading,  demotion,  or  transfer, 
recruitment  or  recruitment  advertising,  layoff  or  termination, 
rates  of  pay  or  other  forms  of  compensation;  .nd  selection  for 
training,  including  apprenticeship.  The  lessee  also  agrees  to 
post    hereafter    in    conspicuous    places,    available    for  em- 


■0 


ployees  and  applicants  for  employment,  notices  to  be  provided       t  *  / 
by  the  contracting  officer  setting  forth  the  provisions  of  the     A^\'  ■ 
nondiscrimination  clause.    The  lessee  further  agrees  to  insert^!,"    '  ^ 
the  foregoing  provision  in  all  subcontracts  hereunder,   except  t  l"\'r*' 
subcontracts     for    standard    commercial    supplies    or    raw  " 
materials 

(V)  Lnnd  disposed  of  u-ilh  coal  deposits  reserted  to  ihr 
I'nilcd  Stales.  If  the  lands  embraced  herein  have  been  Or 
sh.ill  hereafter  be  disposed  of  under  laws  reserving  to  the  No^ 
United  States  the  deposits  of  coal  therein,  to  comply  with  all 
conditions  as  are  or  may  hereafter  be  provided  by  the  laws 
and  regulations  reserving  such  coal  ^  *. 

(I)    Operations,   u-njrj.  /iff Aim  o/  purchase.     To  comply  V 
with  the  operating  regulations  (30  CPU,  part  21  1).  to  exercise        j  , 
reasonable  diligence,  skill,  and  care  in  the  operations  of  the  *<? 
property,  and  to  carry  on  all  operations  In  accordance  with  ^ 
approved  methoda  and  practices  os  provided  in  the  operating        s^  _ 
reflations,  hiving  due  regard  for  Die  prevention  of  injury  lo  'X 
life,  health  or  property,  and  of  waste  or  damage  to  any  water 
or  mineral  deposits,  to  fairly  and  justly  wrigh  or  measure  the 
coal  mined  by  each  miner,  to  pay  all  wages  due  miners  anj 
employees,  both  above  and  below  ground,  at  least  twice  each 
month  in  lawful  money  of  the  United  States,  lo  accord  all 
miners  and  employees  complete  freedom  of  purchase,  to  re- 
strict the  workday  to  not  exceeding  eight  hours  in  any  one 
doy  for  underfround  worVers,  except  In  cr  *       emergency,  lo 
employ  no  boy  under  the  age  of  sixteen  and  t\>  girl  or  v.-onan. 
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Form  4-696  UNITED  STATES 

(July  1963)         Ti  *  * 


W    t<L  DEPARTMENT  OF  THE  INTERIOR  .....  lf  i.  -r 

vf£*  fr'H    ™«mPWW&W§mW  land  tai«M»  north 

f  ^  Billings,  Hantaan,  59101 

*        /  COAL  LEASE 

Act  of  February  25.  1920  (41  Stat.  437),  as  amende^^  p£g    3  AN1 


Land  Office 


Billings,  Montana  59101 


Serial  Number 

10  fibftTASA.  061685 


This  lease,  entered  into  on    March  1,  ,  19   (JU,  by  the  United:3tat<?§;pf  America,  the  lessor,  through  the 

Bureau  of  Land  Management,  and  MONTANA  L AND ft0l0j|]CAL  W^LtJL 

Rosebud  Coal  Sales  Company  j2    FEB  1 1  '64  9^/1 

F.  0*  Box  724  f-^  .  / 

Sheridan,  Wyoming  R  T  C  r  '  V  ^  ^ 

the  lessee,  pursuant  and  subject  to  the  terms  and  provisions  of  the  Act  of  February  25,  1920  (41  Stat.  437),  as  a- 
mended,  hereinafter  referred  to  as  the  Act,  and  to  all  reasonable  regulations  of  the  Secretary  of  the  Interior  now  in 
force  which  are  made  a  part  hereof, 

WITNESSETH: 

Sec.  1.  Rights  of  lessee.  The  lessor,  in  consideration  of  the  rents  and  royalties  to  be  paid  and  the  conditions  to  be 
observed  as  hereinafter  set  forth  does  hereby  grant  and  lease  to  the  lessee  the  exclusive  right  and  privilege  to  mine 
and  dispose  of  all  the  coal  in  the  following-described  tracts  of  land,  situated  in  the  State  of  HontOna 

T  8  S.  R  AO  E.  Wont.  Prln  War 
Sec  32:  1$,  SI* 

See  33:  \$$Mk;t  HEfcEBfc,  KWfcSWfc,  SfcStffc. 

T  9  S.  R  40  E.  Kent.  Prln  Her 
Sec    4:    Lot  3,  SE&Ufc,  SBfc 
See    9:    E%&%,  SWfc 
See  17:    Hfc,  &£% 
Sec  21:  19% 


Big  Horn  County 

containing  2,320.20  acres,  more  or  less,  together  with  the  right  to  construct  all  such  works,  buildings,  plants, 
structures,  and  appliances  as  may  be  necessary  and  convenient  for  the  mining  and  preparation  of  the  coal  for  market, 
the  manufacture  of  coke  or  other  products  of  coal,  the  housing  and  welfare  of  employees,  and  subject  to  the  conditions 
herein  provided,  to  use  so  much  of  the  surface  as  may  reasonably  be  required  in  the  exercise  of  the  rights  and  privi- 
leges herein  granted. 


Sec.  2.  In  consideration  of  the  foregoing,  the  lessee  hereby 
agrees: 

(a)  Bond.  To  maintain  the  bond  furnished  upon  the  issu- 
ance of  this  lease,  which  bond  is  conditioned  upon  compliance 
with  all  the  provisions  of  the  lease,  and  to  increase  the 
amount  or  furnish  such  other  bond  as  may  be  required. 

(b)  Rental.  To  pay  the  lessor  annually,  in  advance,  for 
each  acre  or  part  thereof  covered  by  this  lease,  beginning 
with  the  date  hereof,  the  following  rentals:  25  cents  for  the 
first  year,  50  cents  for  the  second,  third,  fourth,  and  fifth 
'•~ars,  respectively,  and  $1  for  the  sixth  and  each  succeeding 

r  during  the  continuance  of  the  lease,  such  rental  for  any 
y_ar  to  be  credited  against  the  first  royalties  as  they  accrue 
under  the  lease  during  the  year  for  which  the  rental  was  paid. 

(c)  Royalty.    To  p€>y  the   loccor  o  royalty  of  oontG 

)  M»  1  f-f*"*j'    "    *"'jlflltVl     lore    rani,     nr\    i.n<-h    mir.imnnr.  3~/Mlnt 


(c)    Royalty.    A  royalty  of  10  cent*  per 
ton  or  2,000  pounds  for  coal  nlr&d 

during  the  first  5  years  of  the  lease; 
12%  cents  a  too  for  coal  Bines'  during 
the  next  5  years  of  the  lease,  sad 
13  cents  a  ton  for  coal  Bleed  during 
the  remainder  of  the  first  20- year 
period  cf  the  lease.    Royalties  shall 
be  payable  quarterly  within  30  days 
from  the  expiration  of  the  quarter  in 
which  the  coal  is  stined. 


See  attached  sheet 
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(e)  Payments.  To  make  rental  payments  to  the  Manager 
of  the  appropriate  Land  Office,  except  that  when  this  lease 
becomes  productive  the  rentals  and  royalties  shall  be  paid 
to  the  appropriate  Regional  Mining  Supervisor  of  the  United 

es   Geological  Survey,  with  whom  all  reports  concerning 
rations  under  the  lease  shall  be  filed.    All  remittances  to 
the  Manager  of  the  Land  Office  shall  be  made  payable  to  the 
Bureau  of  Land  Management,  those  to  the  Geological  Survey 
shall  be  made  payable  to  the  United  States  Geological  Survey. 

(f)  Plats,  reports,  maps.  At  such  times  and  in  such  form 
as  the  lessor  may  prescribe,  to  furnish  a  plat  showing  de- 
velopment work  and  improvements  on  the  leased  lands  and  a 
report  with  respect  to  stockholders,  investment,  depreciation, 
and  costs.  To  furnish  in  such  form  as  the  lessor  may  pre- 
scribe, within  30  days  from  the  expiration  of  each  quarter  a 
report  covering  such  quarter,  certified  by  the  superintendent 
of  the  mine,  or  by  such  other  agent  having  personal  knowledge 
of  the  facts  as  may  be  designated  by  the  lessee  for  such  pur- 
pose, showing  the  amount  of  leased  deposits  mined  during  the 
quarter,  the  character  and  quality  thereof,  amount  of  its  prod- 
ucts and  byproducts  disposed  of  and  price  received  therefor, 
and  amount  in  storage  or  held  for  sale.  To  keep  and  prepare 
maps  of  the  leased  lands  in  accordance  with  the  regulations 
in  30  CFR,  Part  211. 

(g)  Weights.  To  determine  accurately  the  weight  or 
quantity  and  quality  of  all  leased  deposits  mined,  and  to  enter 
accurately  the  weight  or  quantity  and  quality  thereof  in  due 
form  in  books  to  be  kept  and  preserved  by  the  lessee  for  such 
purposes. 

(h)  Ins pection.   To  permit  at  all  reasonable  times  (1)  in- 
spection by  any  duly  authorized  officer  of  the  Department,  of 
the  leased  premises  and  all  surface  and  underground  improve-  | 
ments,  works,  machinery,  equipment,  and  all  books  and  records  i 
pertaining  to  operations  and  surveys  or  investigations  under  | 
this  lease;  and  (2)  the  lessor  to  make  copies  of  and  extracts 
from  any  or  all  books   and  records  pertaining  to  operations  j 
v-'er  this  lease,  if  desired. 

(i)  Assignment.    To  file  for  approval  in  the  appropriate  j 
Land  Office  within  90  days  from  the  date  of  execution,  any  I 
assignment  or  transfer  made  of  this  lease,  whether  by  direct 
assignment,  operating  agreement,  working  or  royalty  interest,  ' 
or  otherwise.    Such  instrument  will  take  effect  the  first  day  of  : 
the    month    following    its    approval   by   the    Bureau   of  Land 
Management,  or  if  the  assignee  requests,  the  first  day  of  the 
month  of  approval.    The  showing  required  to  be  made  with  an 
assignment    or  .  transfer    is    set    forth    in    the  regulations, 

43  CFR  193.25. 

(j)  Nondiscrimination  clauses.  In  connection  with  the 
performance  of  work  under  this  contract,  the  lessee  agrees 
as  follows: 

(1)  The  lessee  will  not  discriminate  against  any 
employee  or  applicant  for  employment  because  of  race,  creed, 
color,  or  national  origin.  The  lessee  will  take  affirmative 
action  to  ensure  that  applicants  are  employed,  and  that  em- 
ployees  are  treated  during  employment,  without  regard  to  their 
race,  creed,  color,  or  national  origin.  Such  action  shall 
include,  hut  not  be  limited  to,  the  following:  employment, 
upgrading,  demotion  or  transfer;  recruitment  or  recruitment 
advertising;  layoff  or  termination;  rates  of  pay  or  other  forms 

of   compensation;    and    selection   for  training,    including  ap-  | 
prenticeship.      The    lessee    agrees   to   post    in  conspicuous 
places,  available  to  employees  and  applicants  for  employment, 
notices  to  be  provided  by  the  contracting  officer  setting  forth 
the  provisions  of  this  nondiscrimination  clause. 

(2)  The  lessee  will,  in  all  solicitations  or  adver- 
tisements for  employees  placed  by  or  on  behalf  of  the  lessee, 
state  that  all  qualified  applicants  will  receive  consideration 
for  employment  without  regard  to  race,  creed,  color,  or  national 
origin. 

(3)  The  lessee  will  send  to  each  labor  union  or 
i  ..esentative  of  workers  with  which  he  has  a  collective 
bargaining  agreement  or  other  contract  or  understanding,  a 
notice,    to   be    provided   by   the    agency   contracting  officer, 


advising  the  said  labor  union  or  workers'  representative  of 
the  lessee's  commitments  under  this  section,  and  shall  post 
copies  of  the  notice  in  conspicuous  places  available  to  em- 
ployees and  applicants  for  employment. 

(4)  The  lessee  will  comply  with  all  provisions  of 
Executive  Order  No.  10925  of  March  6,  1961,  and  of  the  rules, 
regulations,  and  relevant  orders  of  the  President's  Committee 
on  Equal  Employment  Opportunity  created  thereby. 

(5)  The  lessee  will  furnish  all  information  and  reports 
required  by  Executive  Order  No.  10925  of  March  6,  1961,  and 
by  the  rules,  regulations,  and  orders  of  the  said  Committee, 
or  pursuant  thereto,  and  will  permit  access  to  his  books, 
records,  and  accounts  by  the  contracting  agency  and  the 
Committee  for  purposes  of  investigation  to  ascertain  com- 
pliance with  such  rules,  regulations,  and  orders. 

(6)  In  the  event  of  the  lessee's  noncompliance  with 
the  nondiscrimination  clause  of  this  contract  or  with  any  of 
the  said  rules,  regulations,  or  orders,  this  lease  may  be 
canceled  in  whole  or  in  part  and  the  lessee  may  be  declared 
ineligible  for  further  Government  contracts  in  accordance 
with  procedures  authorized  in  Executive  Order  No.  10925  of 
March  6,  1961,  and  such  other  sanctions  may  be  imposed  and 
remedies  invoked  as  provided  in  the  said  Executive  Order  or 
by  rule,  regulation,  or  order  of  the  President's  Committee  on 
Equal  Employment  Opportunity,  or  as  otherwise  provided  by 
law. 

(7)  The  lessee  will  include  the  provisions  of  the 
foregoing  paragraphs  (1)  through  (6)  in  every  subcontract 
or  purchase  order  unless  exempted  by  rules,  regulations,  or 
orders  of  the  President's  Committee  on  Equal  Employment 
Opportunity  issued  pursuant  to  Section  303  of  Executive 
Order  No.  10925  of  March  6,  1961,  so  that  such  provisions 
will  be  binding  upon  each  subcontractor  or  vendor.  The  lessee 
will  take  such  action  with  respect  to  any  subcontract  or 
purchase  order  as  the  contracting  agency  may  direct  as  a 
means  of  enforcing  such  provisions,  including  sanctions  for 
noncompliance:  Provided,  however,  that  in  the  event  the 
lessee  becomes  involved  in,  or  is  threatened  with,  litigation 
with  a  subcontractor  or  vendor  as  a  result  of  such  direction 
by  the  contracting  agency,  the  lessee  may  request  the 
United  States  to  enter  into  such  litigation  to  protect  the 
interests  of  the  United  States. 

NOTE  TO  CONTRACTOR  -  (Additional  requirement  for 
subcontracts  with  the  Department  of  the  Interior)  —  In  com- 
pliance with  the  Rules  and  Regulations  (41  CFR,  Section 
60— 1.3(a))  issued  under  Executive  Order  10925  of  March  6, 
1961,  the  prime  contractor  is  hereby  bound  and  agrees  to  in- 
clude in  each  subcontract  which  it  shall  make  with  a  sub- 
contractor or  supplier  paragraphs  (1)  through  (7)  of  Section 
301  of  said  Executive  Order  (as  quoted  above),  unless  ex- 
empted pursuant  to  the  rules,  regulations,  and  relevant  orders 
of  the  President's  Committee  on  Equal  Employment  Opportun- 
ity. 

(k)  Land  disposed  of  with  coal  deposits  reserved  to  the 
United  States.  If  the  lands  embraced  herein  have  been  or 
shall  hereafter  be  disposed  of  under  laws  reserving  to  the 
United  States  the  deposits  of  coal  therein,  to  comply  with  all 
conditions  as  are  or  may  hereafter  be  provided  by  the  laws 
and  regulations  reserving  such  coal. 

(1)  O pera tions ,  wages,  freedom  of  purchase.  To  comply 
with  the  operating  regulations  (30  CFR,  Part  211),  to  exercise 
reasonable  diligence,  skill,  and  care  in  the  operations  of  the 
property,  and  to  carry  on  all  operations  in  accordance  with 
approved  methods  and  practices  as  provided  in  the  operating 
regulations,  having  due  regard  for  the  prevention  of  injury  to 
life,  health  or  property,  and  of  waste  or  damage  to  any  water 
or  mineral  deposits;  to  fairly  and  justly  weigh  or  measure  the 
coal  mined  by  each  miner,  to  pay  all  wages  due  miners  and 
employees,  both  above  and  below  ground,  at  least  twice  each 
month  in  lawful  money  of  the  United  States;  to  accord  all 
miners  and  employees  complete  freedom  of  purchase;  to  re- 
strict the  workday  to  not  exceeding  eight  hours  in  any  one 
day  for  underground  workers,  except  in  cases  of  emergency;  to 
en. ploy  no  boy  under  the  age  of  sixteen  and  no  girl  or  woman. 
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without  regard  to  age,  in  any  mine  below  the  surface;  unless 
the  laws  of  the  State  otherwise  provide,  in  which  case  the 
State  laws  control. 

(m)  Taxes.  To  pay  when  due,  all  taxes  lawfully  assessed 
a  levied  under  the  laws  of  the  State  or  the  United  States 
u.  .  improvements,  output  of  mines,  or  other  rights,  property, 
or  assets  of  the  lessee. 

(n)  Overriding  royalties.  Not  to  create,  by  assignment  or 
otherwise,  an  overriding  royalty  interest  in  excess  of  50  per- 
cent of  the  rate -of  royalty  first  payable  to  the  United  States 
under  this  lease  or  an  overriding  royalty  interest  which  when 
added  to  any  other  outstanding  overriding  royalty  interest 
exceeds  that  percentage,  excepting,  that  where  an  interest  in 
the  leasehold  or  Ln  an  operating  agreement  is  assigned,  the 
assignor  may  retain  an  overriding  royalty  interest  in  excess 
of  the  above  limitation  if  he  shows  to  the  satisfaction  of  the 
Bureau  of.  Land  Management,  that  he  has  made  substantial 
investments  for  improvements  on  the  land  covered  by  the 
ass  ignment. 

(o)  Delivery  of  premises  in  case  of  forfeiture.  In  case  of 
forfeiture  of  this  lease,  to  deliver  up  to  the  lessor  in  good 
order  and  condition  the  land  leased,  including  all  buildings, 
and  underground  timbering  and  such  other  supports  and  struc- 
tures as  are  necessary  for  the  preservation  of  the  mine  or 
depos  it. 

Sec.   3.   The  lessor  expressly  reserves: 

(a)  Rights  reserved.  The  right  to  permit  for  joint  or 
several  use  such  easements  or  rights-of-way,  including  ease- 
ments in  tunnels  upon,  through,  or  in  the  land  leased,  oc- 
cupied, or  used  as  may  be  necessary  or  appropriate  to  the 
working  of  the  same  or  other  lands  containing"  the  deposits 
described  in  the  Act,  and  the  treatment  and  shipment  of  the 
products  thereof  by  or  under  authority  of  the  Government,  its 
lessees  or  permittees,  and  for  other  public  purposes. 

(b)  Disposition  of  surface.  The  right  to  lease,  sell,  or 
otherwise  dispose  of  the  surface  of  the  leased  lands  under 
e  ing  tew  or  laws  hereafter  enacted,  insofar  as  said'sur- 
fa^..  is  not  necessary  for  the  use  of  the  lessee  in  the  extrac- 
tion and  removal  of  the  coal  therein,  or  to  dispose  of  any 
resource  in  such  lands  which  will  not  unreasonably  interfere 
with  operations  under  this  lease. 

(c)  Monopoly  and  fair  prices.  7ull  power  and  authority  to 
promulgate  and  enforce  all  the  prov  -.sions  of  Section  30  of  the 
Act  to  insure  the  sale  of  the  production  of  said  leased  lands 
to  the  United  States  and  to  the  public  at  reasonable  prices,  to 
prevent    monopoly,    and    to    safeguard    the    public  welfare. 

(d)  Readjustment  of  terms.  The  right  reasonably  to  re- 
adjust and  fix  royalties  payable  hereunder  and  other  terms 
and  conditions  at  the  end  of  20  years  from  the  date  hereof  and 
thereafter  at  the  end  of  each  succeeding  20-year  period  during 
the  continuance  of  this  lease  unless  otherwise  provided  by 
law  at  the  time  of  the  expiration  of  any  such  period.  Unless 
the  lessee  files  objections  to  the  proposed  terms  or  a  relin- 
quishment of  the  lease  within  30  days  after  receipt  of  the 
notice  of  proposed  terms  for  a  20-year  period,  he  will  be 
deemed  to  have  agreed  to  such  terms. 

(e )  Waiver  of  conditions.  The  right  to  waive  any  breach 
of  the  conditions  contained  herein,  except  the  breach  of  such 
conditions  as  are  required  by  the  Act,  but  any  such  waiver 
shall  extend  only  to  the  particular  breach  so  waived  and  shall 
not  limit  the  rights  of  the  lessor  with  respect  to  any  future 
breach;  nor  shall  the  waiver  of  a  particular  cause  of  forfeiture 
prevent  cancellation  of  this  lease  for  any  other  cause,  or  for 
the  same  cause  occurring  at  another  time. 

Sec.  4.  Relinquishment  of  lease.  Upon  a  satisfactory 
showing  that  the  public  interest  will  not  be  impaired,  the 
lessee  may  surrender  the  entire  lease  or  any  legal  subdivision 
thereof.  A  relinquishment  must  be  filed  in  duplicate  in  the 
appropriate  Land  Office.  Upon  its  acceptance  it  shall  be 
e  ive  as  of  the  date  it  is  filed,  subject  to  the  continued 
obi»fcation  of  the  lessee  and  his  surety  to  make  payment  of  all 
accrued  rentals  and  royalties  and  to  provide  for  the  preser- 
vation of  any  mines  or  productive  works  or  permanent  improve- 


ments on  the  leased  lands  in  accordance  with  the  regulations 
and  terms  of  the  lease. 

Sec.  5.  Protection  of  the  surface,  natural  resources,  and 
improvements .  The  lessee  agrees  to  take  such  reasonable 
steps  as  may  be  needed  to  prevent  operations  from  unneces- 
sarily: (1)  Causing  or  contributing  to  soil  erosion  or  damaging 
any  forage  and  timber  growth  thereon;  (2)  polluting  the  waters 
of  springs,  streams,  wells,  or  reservoirs;  (3)  damaging  crops, 
including  forage,  timber,  or  improvements  of  a  surface  owner: 
or  (4)  damaging  range  improvements  whether  owned  by  the 
United  States  or  by  its  grazing  permittees  or  lessees;  and 
upon  any  partial  or  total  relinquishment  or  the  cancellation  or 
expiration  of  this  lease,  or  at  any  other  time  prior  thereto 
when  required  by  the  lessor  and  to  the  extent  deemed  neces- 
sary by  the  lessor,  to  fill  any  sump  holes,  ditches  and  other 
excavations,  remove  or  cover  all  debris,  and,  so  far  as 
reasonably  possible,  restore  the  surface  of  the  leased  land  to 
its  former  condition,  including  the  removal  of  structures  as 
and  if  required.  The  lessor  may  prescribe  the  steps  to  be 
taken  and  restoration  to  be  made  with  respect  to  lands  of  the 
United  States  and  improvements  thereon. 

Sec.  6.  Removal  of  equipment,  etc.,  on  termination  of  lease. 
Upon  termination  of  this  lease,  by  surrender  or  forfeiture,  the 
lessee  shall  have  the  privilege  at  any  time  witlun  a  period  of 
90  days  thereafter  of  removing  from  the  premises  all  machinery, 
equipment,  tools  and  materials,  except  underground  timbering 
placed  by  the  lessee  in  or  on  the  leased  lands,  which  are 
necessary  for  the  preservation  of  the  mine.  Any  materials, 
tools,  appliances,  machinery,  structures,  and  equipment, 
subject  to  removal  as  above  provided,  which  are  allowed  to 
remain  on  the  leased  lands  shall  become  the  property  of  the 
lessor  on  expiration  of  the  90-day  period  or  such  extension 
thereof  as  may  be  granted  because  of  adverse  climatic  condi- 
tions, but  the  lessee  shall  remove  any  or  all  of  such  property 
where  so  directed  by  the  lessor. 

Sec.  7.  Proceedings  in  case  of  default.  If  the  lessee  shall 
not  comply  with  any  of  the  provisions  of  the  Act  or  the  reg- 
ulations thereunder  or  default  in  the  performance  or  observance 
of  any  of  the  provisions  of  this  lease,  and  such  default  shall 
continue  for  a  period  of  30  days  after  service  of  written 
notice  thereof  by  the  lessor,  the  lessor  may  institute  appro- 
priate proceedings  in  a  court  of  competent  jurisdiction  for 
the  forfeiture  and  cancellation  of  this  lease  as  provided  in 
Section  31  of  the  Act  (30  USC,  Sec.  188).  If  the  lessee  fails 
to  take  prompt  and  necessary  steps  to  prevent  loss  of  damage 
to  the  mine,  property,  or  premises,  or  danger  to  the  employees, 
the  lessor  may  enter  on  the  premises  and  take  such  measures 
as  may  be  deemed  necdssary  to  prevent  such  loss  or  damage 
or  to  correct  the  dangerous  or  unsafe  condition  of  the  mine  or 
works  thereof,  which  shall  be  at  the  expense  of  the  lessee. 
However,  the  lessee  shall  not  be  held  responsible  for  delays 
or  casualties  occasioned  by  causes  beyond  the  lessee's 
control. 

Sec.  8.  Heirs  and  successors  in  interest.  Each  obligation 
hereunder  shall  extend  to,  and  be  binding  upon,  and  every 
benefit  hereof  shall  inure  to,  the  heirs,  executors,  adminis- 
trators, successors,  or  assigns  of  the  respective  parties 
hereto. 

Sec.  9.  V nlau  ful  interest.  No  Member  of,  or  Delegate  to. 
Congress,  or  Resident  Commissioner,  after  his  election  or 
appointment,  or  either  before  or  after  he  has  qualified  and 
during  his  continuance  in  office,  and  no  officer,  agent,  or 
employee  of  the  Department  pf  the  Interior,  except  as  pro- 
vided in  43  CFR  7.4(a)(1),  shall  be  admitted  to  any  share  or 
part  in  this  lease  or  derive  any  benefit  that  may  arise  there- 
from, and  the  provisions  of  Section  3741  of  the  Revised 
Statutes  of  the  United  States,  as  amended  (41  USC,  Sec.  22), 
and  Sections  431,  432,  and  433,  Title  18,  U.  S.  C,  relating 
to  contracts,  enter  into  and  form  a  part  of  this  lease  so  far 
as  the  same  may  be  applicable. 


In  Witness  Whereof: 


The  United  States  of  America 


Bv         (Signed)  BETTY  B.  BAITBUSCH 

(Signing  Officer) 


Chiflf-,  Minerals  Section 


(Title) 


Witnesses  to  Signature  of  Lessee 


FEB   5  1964 


(Date) 


ROSEBUD  COAL  SALES  CO. 


(Signature  of  Lessee) 


,  1 


(Signature  of  Lessee) 


7/  this  lease  is  executed  by  a  corporation,  it  must  bear  the  corporate  seal) 
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GPO  835-357 


UNITED  STATES 
DEPARTMENT  OF  THE  INTERIOR 
BUREAU  OF  LAND  MANAGEMENT 
Land  Office 

.?J?/°"rtV6th  st^m  s  geological  snail 

Billings,  Montana  59101 


MODIFIED  COAL  LEASE  UNDER  SECTION  3 


!jOV16'6S  CXFC. 


Act  of  February  25,  1920  (41  Stat.  437),  as  amended  .  <QlV} 

This  lease,  entered  into  on  November  1,  1966,  by  the  United  States  of  America, 
the  lessor,  through  the-Bureau  of  Land  Management,  and  the  Pacific  Power  &  Light 
Company,  the  lessee. 

WITNESSETH: 

THAT,  WHEREAS,  the  lessee  is  now  the  holder  of  coal  lease  MONTANA  061685, 
issued  effective  March  1,  1964  under  the  Act  of  February  25,  1920  (41  Stati  437), 
as  amended,  which  lease  embraces  2,320.20  acres  in  Big  Horn  County,  Montana. 

AND  WHEREAS,  upon  application  by  the  lessee  for  modification  of  the  lease,  it 
has  been  found  that  it  will  be  to  the  advantage  of  the  lessee  and  the  United  States 
to  modify  the  lease  under  Section  3  of  the  Act  cited,  to  include  additional  lands 
described  as  follows,  containing  40.00  acres: 


T  9  S,  R  40  E,  P.M.,  Montana 
Sec.    8:  SE^SEfc 


SEfcSEfc 

NOW,  THEREFORE,  the  lessor  in  consideration  of  the  rents  and  royalties  to  be 
paid  and  the  convenants  to  be  observed  as  set  out  in  said  lease,  does  hereby  grant 
and  lease  to  the  lessee  the  exclusive  right  and  privilege  to  mine  and  dispose  of  all 
coal  under,  upon,  or  in  the  above  described  lands,  subject  to  the  following  conditions: 

(a)    That  the  rental  on  the  additional  lands  shall  be  25  cents  for  each  acre 

or  fraction  thereof  for  the  period  from  date  hereof  to  the  next  anniversary 
of  the  original  lease  and  thereafter  the  rate  provided  for  the  lands  em- 

X braced  in  the  original  lease. 
>^      (b)   Thofc-^t-Kp    mjnjTmiry]   pr/wjirffl-nn  nnjh> — 1  ntrw*-o— cha3 J— ho    $1  T-QQ-ef-feCfclva 

0  >  t h e -f  i-rat— -faill—l-ease-mon tb__ f o_l Lew i n g  .date-hare of-.       See    v-^wv-^a  "/^3/£c> 

(c)  A  royalty  of  17%  cents  per  ton  of  2,000  pounds  for  coal  mined  to 
March  1,  1974,  and  20  cents  a  ton  for  coal  mined  during  the  remainder 
of  the  first  20-year  period  of  the  lease. 

(d)  That  all  of  the  other  terms  and  conditions  of  the  original  lease  in 
effect  on  date  hereof  shall  be  unaffected  hereby  and  shall  be  applicable 
to  the  lease  as  modified  herein. 

The  lease,  as  modified  herein,  embraces  the  following  described  lands: 

T  8  S,  R  40  E,  P.M.,  Montana 
Sec.  32:     N%,  SEfc 

Sec.  33:     M\m\,  NE^NW^,  NWfcSWfc,  S%SW%,  E% 

T  9  S,  R  40  E,  P.M.,  Montana 
Sec.     4:     Lot  3.  SE^NWi,  SW%. 


se%se£ 

E^NWfc,  SW% 
N%,  SE% 
W% 


IN  WITNESS  WHEREOF: 


Sec.  8 

Sec.  9 

Sec.  17 

Sec.  21 

Containing  2,360.20  acres 

THE  UNITED  STATES  OF  AMERICA 


(Signed)  Brtty  B.  B.-f»rx,.~h 

Lessor 

Betty  B.  Baltrusch,  Chief 
Minerals  Adjudication  Section 


(SEAL) 


PACIFIC  POWER  &  LIGHT  COMPANY 


Fonn  4-696 
(January  1964) 


UNITED  STATES 
DEPARTMENT  OF  THE  INTERIOR 
BUREAU  OF  LAND  MANAGEMENT 

COAL  LEASE 


Land  Office 

316  North  26th  Street 
Billing*.  Montana  39101 


Serial  Number 
MONIAKA  073093 


This  lease,  entered  into  on  thei*'  day  of  August 


,  19  66  ,  by  the  United  States  of  America,  the  lessor. 


through  the  Bureau  of  Land  Management,  and 

Fcsre/%  «J .  . ,  _  j        petM.  UmAt  goM,  ^ 

P.  0.  Box  724 
Sheridan,  Wyoming  T^Foi 


JUL22-66 

RECKlVtO 

fflM^-  .the  lessee, 

pursuant  and  subject  to  the  terms  end  provisions  of  the  Act  of  February  25,  1920  (41  Stat.  437),  as  amended,  herein- 
after referred  to  as  the  Act,  and  to  all  reasonable  regulations  of  the  Secretary  of  the  Interior  now  or  hereafter  in  force 
which  are  made  a  part  hereof, 


WITNESSETH: 


Sec.  1.  Rights  of  Lessee.  The  lessor,  in  consideration  of  the  rents  and  royalties  to  be  paid  and  the  conditions  to  be 
observed  as  hereinafter  set  forth  does  hereby  grant  and  lease  to  the  lessee  the  exclusive  right  and  privilege  to  mine 


and  dispose  of  all  the  coal  in  the  following-described  tracts  of  land,  situated  in  the  State  of 


T  9  8.  R  40  E.  P.M..  Montana 
Sac    It    Lots  1,  3,  4,  SEfcNEfc, 

SfcNlft.  SVfc,  EfcSEfc 
Sec  13?  All 

Sec  14}    sfcrrefc,  BfcSWfc,  SEfc 

T  8  8.  I  41  E.  P.M. .  Montana 

Sec  31:    Lots  3,  4,  EfcSVfc,  SB* 

Sec  32 I    Bfc  . 

See  33:  Sfc 

Sec  34:    SVfc,  VfcSEfc 


T  9  8.  It  41  E.  P.M., 


Montana 
Montana 


Sec 

3: 

Lota  3.  6.  7.  8,  Sfclfc.  8% 

•It 

Sec 

4: 

Lota  5.  6.  7,  8,  S%Hfc,  8* 

,o 

Sec 

5: 

Lota  5,  6,  7.  8,  6*Hfc,  I 

Sec 

6: 

Lota  6,  7,  8,  9.  10,  11,  . 
SfcNEfc,  SZ&Jk,  EfcSVfc.  SEfc 

Sec 

7: 

Lota  5,  6.  7,  8,  Efc,  Efcffc 

■  It 
It 

Sec 

6: 

411 

Sec 

9: 

Hfc.  SWfc,  HfcSEfc.  SVfcSEfc 

S  ©c 

10: 

Hfc,  HfcSVfc,  SEfcSWfc,  SEfc 

See 

15: 

411 

Sec 

17: 

All 

See 

18: 

Lota  3,  6,  7,  8.  Efc.  Efctffc 

0,'f  &rM  d. 

containing  9,409.56  acres,  more  or  less,  together  with  the  right  to  construct  all  such  works,  buildings,  plants, 
structures,  and  appliances  as  may  be  necessary  and  convenient  for  the  mining  and  preparation  of  the  coal  for  market, 
the  manufacture  of  coke  or  other  products  of  coal,  the  housing  and  welfare  of  employees,  and  subject  to  the  conditions 
herein  provided,  to  use  so  much  of  the  surface  as  may  reasonably  be  required  in  the  exercise  of  the  rights  and  privi- 
leges herein  granted. 


Sec.  2.  In  consideration  of  the  foregoing,  the  lessee 
hereby  agrees: 

{a)  Bond.  To  maintain  the  bond  furnished  upon 
the  issuance  of  this  lease,  which  bond  is  conditioned 
upon  compliance  with  all  the  provisions  of  the  lease, 
and  to  increase  the  amount  or  furnish  such  other  bond 
as  may  be  required. 

(b)  Rental.  To  pay  the  lessor  annually,  in  ad- 
vance, for  each  acre  or  fraction  thereof  covered  by  this 
lease,  beginning  with  the  date  hereof,  the  following 
rentals:  25  cents  for  the  first  year;  50  cents  for  the 
second,  third,  fourth,  and  fifth  years,  respectively;  and 
SI  for  the  sixth  and  each  succeeding  year  during  the 
continuance  of  the  lease,  such  rental  for  any  year  to  be 
credited  against  the  first  royalties  as  they  accrue  under 
the  lease  during  the  year  for  which  the  rental  was  paid. 

<e)    loyalty.    To  pay  the  lessor  * 

royalty  of  17%  cents  per  ton  of  2,000 
pound a  for  coal  mined  during  the  flret 
10  yeare  of  the  lease;  and  20  cents  a  ton 
for  coal  mined  during  the  remainder  of  the 
first  20-year  period  of  the  lease.  Royalties 
aha  11  be  payable  quarterly  within  30  days 
froa  the  expiration  of  the  quarter  In  which 
the  coal  Is  mined.  i 


TWST  Ts*  Ttti  MM! 

(d)  Minimum  production.  Beginning  with  the  sixth 
year  of  the  lease,  except  when  operations  are  inter- 
rupted by  strikes,  the  elements,  or  casualties  not 
attributable  to  the  lessee,  or  unless  on  application  and 
showing  made,  operations  shall  be  suspended  when 
market  conditions  are  such  that  the  lessee  cannot  op- 
erate except  at  a  loss  or  suspended  for  the  other 
reasons  specified  in  Section  39  of  the  Act,  to  mine  coal 
each  year  and  pay  a  royalty  thereon  to  a  value  of  SI  per 
acre  or  fraction  thereof.  Operations  under  this  lease 
shall  be  continuous  except  in  circumstances  described 
or  unless  the  lessee  shall  pay  a  royalty,  less  rent,  ots 
such  minimum  amount  of  the  leased  deposits,  for  one 
year  in  advance,  in  which  case  operations  may  be 
suspended  for  that  year. 

(e)  Payments.  To  make  rental  payments  to  the 
Manager  of  the  appropriate  Land  Office,  except  that 
when  this  lease  becomes  productive  the  rentals  and 


11 


royalties  shall  be  paid  to  the  appropriate  Regional 
Mining  Supervisor  of  the  United  States  Geological 
Survey,  with  whom  all  reports  concerning  operations 
under  the  lease  shall  be  filed.  All  remittances  to  the 
Manager  of  the  Land  Office  shall  be  made  payable  to 
the  Bureau  of  Land  Management,  those  to  the  Geological 
Survey  shall  be  made  payable  to  the  United  States 
Geological  Survey. 

(f)  Plats,  reports,  maps.  At  such  times  and  in 
such  form  as  the  lessor  may  prescribe,  to  furnish  a  plat 
showjng  development  work  and  improvements  on  the 
leased  lands  and  a  report  with  respect  to  stockholders, 
investment,  depreciation,  and  costs.  To  furnish  in  such 
form  as  the  lessor  may  prescribe,  within  30  days  from 
the  expiration  of  each  quarter  a  report  covering  such 
quarter,  certified  by  the  superintendent  of  the  mine,  or 
by  such  other  agent  having  personal  knowledge  of  the 
facts  as  may  be  designated  by  the  lessee  for  such 
purpose,  showing  the  amount  of  leased  deposits  mined 
during  the  quarter,  the  character  and  quality  thereof, 
amount  of  its  products  and  byproducts  disposed  of  and 
price  received  therefor,  and  amount  in  storage  or  held 
for  sale.  To  keep  and  prepare  maps  of  the  leased  lands 
in  accordance  with  the  appropriate  regulations. 

(g)  Weights.  To  determine  accurately  the  weight 
or  quantity  and  quality  of  all  leased  deposits  mined, 
and  to  enter  accurately  the  weight  or  quantity  and 
quality  thereof  in  due  form  in  books  to  be  kept  and 
preserved  by  the  lessee  for  such  purposes. 

(h)  Inspection.  To  permit  at  all  reasonable  times 
(1)  inspection  by  any  duly  authorized  officer  of  the 
Department,  of  the  leased  premises  and  all  surface  and 
underground  improvements,  works,  machinery,  equipment, 
and  all  books  and  records  pertaining  to  operations  and 
surveys  or  investigations  under  this  lease;  and  (2)  the 
lessor  to  make  copies  of  and  extracts  from  any  or  all 
books  and  records  pertaining  to  operations  under  this 
lease,  if  desired. 

(i)  Assignment.  To  file  for  approval  in  the  ap- 
propriate Land  Office  within  90  days  from  the  date  of 
execution,  any  assignment  or  transfer  made  of  this 
lease,  whether  by  direct  assignment,  operating  agree- 
ment, working  or  royalty  interest,  or  otherwise.  Such 
instrument  will  take  effect  the  first  day  of  the  month 
following  its  approval  by  the  Bureau  of  Land  Manage- 
ment, or  if  the  assignee  requests,  the  first  day  of  the 
month  of  approval.  The  showing  required  to  be  made 
with  an  assignment  or  transfer  is  set  forth  in  the 
appropriate  regulations. 

(j)  Nondiscrimination  clauses.  During  the  per- 
formance of  this  contract  the  lessee  agrees  as  follows: 

(1)  The  lessee  will  not  discriminate  against 
any  employee  or  applicant  for  employment  because  of 
race,  creed,  color,  or  national  origin.  The  lessee  will 
take  affirmative  action  to  ensure  that  applicants  are  em- 
ployed, and  that  employees  are  treated  during  employ- 
ment, without  regard  to  their  race,  creed,  color,  or 
national  origin.  Such  action  shall  include,  but  not  be 
limited  to,  the  following:  employment,  upgrading,  de- 
motion or  transfer;  recruitment  or  recruitment  advertising; 
layoff  or  termination;  rates  of  pay  or  other  forms  of 
compensation;  and  selection  for  training,  including 
apprenticeship.  The  lessge  agrees  to  post  in  con- 
spicuous places,  available  to  employees  and  applicants 
for  employment,  notices  to  be  provided  by  the  contracting 
officer  setting  forth  the  provisions  of  this  nondiscrim- 
ination clause. 

(2)  The  lessee  will,  in  all  solicitations  or 
advertisements  for  employees  placed  by  or  on  behalf  of 
the  lessee,  state  that  all  qualified  applicants  will  re- 
ceive consideration  for  employment  without  regard  to 
race,  creed,  color,  or  national  ori'-1-'. 
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(3)  The  lessee  will  send  to  each  labor  union  or 
representative  of  workers  with  which  he  has  a  collective 
bargaining  agreement  or  other  contract  or  understanding, 
a  notice,  to  be  provided  by  the  agency  contracting 
officer,  advising  the  said  labor  union  or  workers'  repre- 
sentative of  the  lessee's  commitments  under  this  sec- 
tion, and  shall  post  copies  of  the  notice  in  conspicuous 
places  available  to  employees  and  applicants  for 
employment. 

(4)  The  lessee  will  comply  with  all  provisions 
of  Executive  Order  No.  10925  of  March  6,  1961,  as 
amended,  and  of  the  rules,  regulations,  and  relevant 
orders  of  the  President's  Committee  on  Equal  Employ- 
ment Opportunity  created  thereby. 

(5)  The  lessee  will  furnish  all  information  and 
reports  required  by  Executive  Order  No.  10925  of 
March  6,  1961,  as  amended,  and  by  the  rules,  regu- 
lations, and  orders  of  the  said  Committee,  or  pursuant 
thereto,  and  will  permit  access  to  his  books,  records, 
and  accounts  by  the  contracling  agency  and  the  Com- 
mittee for  "purposes  of  investigation  to  ascertain 
compliance"  with  such  "rules,"  regulations,  and  orders. 

(6)  In  the  event  of  the  lessee's  noncompliance 
with  the  nondiscrimination  clauses  of  this  contract  or 
with  any  of  the  said  rules,  regulations,  or  orders,  this 
lease  may  be  cancelled,  terminated,  or  suspended  in 
whole  or  in  part  and  the  lessee  may  be  declared  in- 
eligible for  further  Government  contracts  in  accordance 
with  procedures  authorized  in  Executive  Order  No.  10925 
of  March  6,  1961,  as  amended,  and  such  other  sanctions 
may  be  imposed  and  remedies  invoked  as  provided  in 
the  said  Executive  Order  or  by  rule,  regulation,  or  order 
of  the  President's  Committee  on  Equal  Employment 
Opportunity,  or  as  otherwise  provided  by  law. 

(7)  Tlie  lessee  will  include  the  provisions  of 
paragraphs  (1)  through  (7)  in  every  subcontract  or 
purchase  order  unless  exempted  by  rules,  regulations, 
or  orders  of  the  President's  Committee  on  Equal  Em- 
ployment Opportunity  issued  pursuant  to  Section  303  of 
Executive  Order  No.  10925  of  March  6,  1961,  as 
amended,  so  that  such  provisions  will  be  binding  upon 
each  subcontractor  or  vendor.  The  lessee  will  take 
such  action  with  respect  to  any  subcontract  or  purchase 
order  as  the  contracting  agency  may  direct  as  a  means 
of  enforcing  such  provisions,  including  sanctions  for 
noncompliance:  Provided,  however,  that  in  the  event 
the  lessee  becomes  involved  in,  or  is  threatened  with, 
litigation  with  a  subcontractor  or  vendor  as  a  result  of 
such  direction  by  the  contracting  agency,  the  lessee 
may  request  the  United  States  to  enter  into  such  liti- 
gation to  protect  the  interests  of  the  United  States. 

(k)  Land  disposed  of  with  coal  deposits  reserved 
to  the  United  States.  If  the  lands  embraced  herein  have 
been  or  shall  hereafter  be  disposed  of  under  laws  re- 
serving to  the  United  States  the  deposits  of  coal  therein, 
to  comply  with  all  conditions  as  are  or  may  hereafter  be 
provided  by  the  laws  and  regulations  reserving  such 
coal. 

(I)  Operations,  wages,  freedom  of  purchase.  To 
comply  with  the  appropriate  operating  regulations, 
to  exercise  reasonable  diligence,  skill,  and  care 
in  the  operations  of  the  property,  and  to  carry  on 
all  operations  in  accordance  with  approved  methods  and 
practices  as  provided  in  the  operating  regulations, 
having  due  regard  for  the  prevention  of  injury  to  life, 
health  or  property,  and  of  waste  or  damage  to  any  water 
or  mineral  deposits;  to  fairly  and  justly  weigh  or  meas- 
ure the  coal  mined  by  each  miner,  to  pay  all  wages  due 
miners  and  employees,  both  above  and  below  ground,  at 
least  twice  each  month  in  lawful  money  of  the  United 
States;  to  accord  all  miners  and  employees  complete 
freedom  of  purchase;  to  restrict  the  workday  to  not 
exceeding  eight  r    -s  in  any  one  day  for  underground 
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workers,  except  in  cases  of  en.,  ^ncy;  to  employ  no" 
boy  under  the  age  of  sixteen  and  no  girl  or  woman, 
without  regard  to  age,  in  any  mine  below  the  surface; 
unless  the  laws  of  the  State  otherwise  provide,  in  which 
case  the  State  laws  control. 

(m)  Taxes.  To  pay  when  due,  all  taxes  lawfully 
assessed  and  levied  under  the  laws  of  the  State  or  the 
United  States  upon  improvements,  output  of  mines,  or 
other  rights,  property,  or  assets  of  the  lessee. 

(n)  Overriding  royalties.  Not  to  create,  by  assign- 
ment or  otherwise,  an  overriding  royalty  interest  in 
excess  of  50  percent  of  the  rate  of  royalty  first  payable 
to  the  United  States  under  this  lease  or  an  overriding 
royalty  interest  which  when  added  to  any  other  out- 
standing overriding  royalty  interest  exceeds  that  per- 
centage, excepting,  that  where  an  interest  in  the  lease- 
hold or  in  an  operating  agreement  is  assigned,  the 
assignor  may  retain  an  overriding  royalty  interest  in 
excess  of  the  above  limitation  if  he  shows  to  the 
satisfaction  of  the  Bureau  of  Land  Management,  that  he 
has  made  substantial  investments  for  improvements  on 
the  land  covered  by  the  assignment. 

(o)  Delivery  of  premises  in  case  of  forfeiture.  In 
case  of  forfeiture  of  this  lease,  to  deliver  up  to  the 
lessor  in  good  order  and  condition  the  land  leased,  in- 
cluding all  buildings,  and  underground  timbering  and 
such  other  supports  and  structures  as  are  necessary  for 
the  preservation  of  the  mine  or  deposit. 

Sec.  3.  The  lessor  expressly  reserves: 

(a)  Rights  reserved.  The  right  to  permit  for  joint 
or  several  use  such  easements  or  rights-of-way,  in- 
cluding easements  in  tunnels  upon,  through,  or  in  the 
land  leased,  occupied,  or  used  as  may  be  necessary  or 
appropriate  to  the  working  of  the  same  or  other  lands 
containing  the  deposits  described  in  the  Act,  and  the 
treatment  and  shipment  of  the  products  thereof  by  or 
under  authority  of  the  Government,  its  lessees  or 
permittees,  and  for  other  public  purposes. 

(b)  Disposition  of  surface.  The  right  to.  lease, 
sell,  or  otherwise  dispose  of  the  surface  of  the  leased 
lands  under  existing  law  or  laws  hereafter  enacted,  in- 
sofar as  said  surface  is  not  necessary  for  the  use  of  the 
lessee  in  the  extraction  and  removal  of  the  coal  therein, 
or  to  dispose  of  any  resource  in  such  lands  which  will 
not  unreasonably  interfere  with  operations  under  this 
lease. 

(c)  Monopoly  and  fair  prices.  Full  power  and 
authority  to  promulgate  and  enforce  all  the  provisions  of 
Section  30 of  the  Act  to  insure  the  sale  of  the  production 
of  said  leased  lands  to  the  United  States  and  to  the 
public  at  reasonable  prices,  to  prevent  monopoly,  and 
to  safeguard  the  public  welfare. 

(d)  Readjustment  of  terms.  The  right  reasonably 
to  readjust  and  fix  royalties  payable  hereunder  and  other 
terms  and  conditions  at  the  end  of  20  years  from  the 
date  hereof  and  thereafter  at  the  end  of  each  succeeding 
20-year  period  during  the  continuance  of  this  lease 
unless  otherwise  provided  by  law  at  the  time  of  the  ex- 
piration of  any  such  period.  Unless  the  lessee  files 
objections  to  the  proposed  terms  or  a  relinquishment  of 
the  lease  within  30  days  after  receipt  of  the  notice  df 
proposed  terms  for  a  20-year  period,  he  will  be  deemed 
to  have  agreed  to  such  terms. 

(e)  Waiver  of  conditions.   The  right  to  waive  any 
breach  of  the  conditions  contained  herein,  except  the 
breach  of  such  conditions  as  are  required  by  the  Act,  • 
but  any  such  waiver  shall  extend  only  to  the  particular 
breach  so  waived  and  shall  not  limit  the  rights  of  the 


lessor  with  respt  .o  any  future  breach;  nor  shall  the 
waiver  of  a  particular  cause  of  forfeiture  prevent  can- 
cellation-of  this  lease  for  any  other  cause,  or  for  the 
same  cause  occurring  at  another  time. 

Sec.  4.  Relinquishment  of  lease.  Upon  a  satisfactory 
showing  that  the  public  interest  will  not  be  impaired, 
the  lessee  may  surrender  the  entire  lease  or  any  legal 
subdivision  thereof.  A  relinquishment  must  be  filed  in 
duplicate  in  the  appropriate  Land  Office.  Upon  its 
acceptance  it  shall  be  effective  as  of  the  date  it  ia 
filed,  subject  to  the  continued  obligation  of  the  lessee 
and  his  surety  to  make  payment  of  all  accrued  rentals 
and  royalties  and  to  provide  for  the  preservation  of  any 
mines  or  productive  works  or  permanent  improvements 
on  the  leased  lands  in  accordance  with  the  regulations 
and  terms  of  the  lease. 

Sec.  5.  Protection  of  the  surface,  natural  resources, 
and  improvements.  The  lessee  agrees  to  take  such 
reasonable  steps  as  maybe  needed  to  prevent  operations 
from  unnecessarily:  (1)  causing  or  contributing  to  soil 
erosion  or  damaging  any  forage  and  timber  growth  there- 
on; (2)  polluting  the  waters  of  springs,  streams,  wells, 
or  reservoirs;  (3)  damaging  crops,  including  forage, 
timber,  or  improvements  of  a  surface  owner;  or  (4)  dam- 
aging range  improvements  whether  owned  by  the  United 
States  or  by  its  grazing  permittees  or  lessees;  and  upon 
any  partial  .or  total  relinquishment  or  the  cancellation 
or  expiration  of  this  lease,  or  at  any  other  time  prior 
thereto  when  required  by  the  lessor  and  to  the  extent 
deemed  necessary  by  the  lessor,  to  fill  any  sump  holes, 
ditches  and  other  excavations,  remove  or  cover  all 
debris,  and,  so  far  as  reasonably  possible,  restore  the 
surface  of  the  leased  land  to  its  former  condition,  in- 
cluding the  removal  of  structures  as  and  if  required. 
The  lessor  may  prescribe  the  steps  to  be  taken  and 
restoration  to  be  made  with  respect  to  lands  of  the 
United  States  and  improvements  thereon. 

Sec.  6.  Removal  of  equipment,  etc.,  on  termination  of 
lease.  Upon  termination  of  this  lease,  by  surrender  or 
forfeiture,  the  lessee  shall  have  the  privilege  at  any 
time  within  a  period  of  90  days  thereafter  of  removing 
from  the  premises  all  machinery,  equipment,  tools  and 
materials,  except  underground  timbering  placed  by  the 
lessee  in  or  on  the  leased  lands,  which  are  necessary 
for  the  preservation  of  the  mine.  Any  materials,  tools, 
appliances,  machinery,  structures,  and  equipment, 
subject  to  removal  as  above  provided,  which  are  allowed 
to  remain  on  the  leased  lands  shall  become  the  property 
of  the  lessor  on  expiration  of  the  90-day  period  or  such 
extension  thereof  as  may  be  granted  because  of  adverse 
climatic  conditions,  but  the  lessee  shall  remove  any  or 
all  of  such  property  where  so  directed  by  the  lessor. 

Sec.  7.  Proceedings  in  case  of  default.  If  the  lessee 
shall  not  comply  with  any  of  the  provisions  of  the  Act 
or  the  regulations  thereunder  or  default  in  the  perform- 
ance or  observance  of  any  of  the  provisions  of  this 
lease,  and  such  default  shall  continue  for  a  period  of 
30  days  after  service  of  written  notice  thereof  by  the 
lessor,  the  lessor  may  institute  appropriate  proceedings 
in  a  court  of  competent  jurisdiction  for  the  forfeiture 
and  cancellation  of  this  lease  as  provided  in  Section  31 
of  the  Act.  If  the  lessee  fails  to  take  prompt  and  nec- 
essary steps  to  prevent  loss  or  damage  to  the  mine, 
property,  or  premises,  or  danger  to  the  employees,  the 
lessor  may  enter  on  the  premises  and  take  such  meas- 
ures as  may  be  deemed  necessary  to  prevent  such  losa 
or  damage  or  to  correct  the  dangerous  or  unsafe  con- 
dition of  the  mine  or  works  thereof,  which  shall  be  at 
the  expense  of  the  lessee.    However,  the  lessee  shall 

13 


not  be  held  responsible  for  delays  or  casualties 
occasioned   by  causes  beyond  the  lessee's  control. 


Sec.  8.  Heirs  and  successors  in  interest.  Each  ob- 
ligation hereunder  shall  extend  to,  and  be  binding  upon, 
and  every  benefit  hereof  shall  inure  to,  the  heirs, 
executors,  administrators,  successors,  or  assigns  of  the 
respective  parties  hereto. 


Sec.  9.  Unlawful  interest.  No  Member  of,  or  Delegate 
to.   Congress,   or   Resident   Commissioner,   after  his 


election  or  appointment,  or  either  before  or  after  he  hat 
qualified  and  during  his  continuance  in  office,  and  no 
officer,  agent,  or  employee  of  the  Department  of  the 
Interior,  except  as  provided  in  43  CFR  7.4(aXl),  shall 
be  admitted  to  any  share  or  part  in  this  lease  or  derive 
any  benefit  that  may  arise  therefrom;  and  the  provisions 
of  Section  3741  of  the  Revised  Statutes  of  the  United 
States,  as  amended  (41  U.S.C.  Sec.  22),  and  Sections 
431,  432,  and  433,  Title  18,  U.S.C,  relating  to  con- 
tracts, enter  into  and  form  a  part  of  this  lease  so  far  as 
the  same  may  be  applicable. 

-~  Z  ~  ~~-  ;  •v.vhcd 

.  v.  j  by 

-    -:   j  —  -  - 


By. 


The  United  States  of  America 


(Sigr.edJ  Bf.tj  ^  Si.truscH 

(Signing  Officer) 

Betty  B.  Baltrusch,  Chief 
Minerals  Adjudication  Section 


(Title) 


Witness  to  Signature  of  Lessee 


IS 


July  19,  1966 


(Dete) 


*  fSicnol  lire  of  R-R#*^"i 


'  (Signature  of  Leuee) 
'       '       (Signature  of  Lessee)  /J 


(Signature  of  Lessee) 

(//  this  lease  is  executed  by  a  corporation,  it  must  bear  the  corporate  seal) 
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c.  po  nt  iti 


EQUAL  OPPORTUNITY 


(a)  Clause  --,  regarding  "Equal  Opportunity"  in  the  Form 
to  which  this  is  attached,  Is  amended  by  deleting  references  to 
the  President's  Committee  on  Equal  Employment  Opportunity,  Exec- 
utive Order  No.  10925  of  March  6,  1961,  as  amended,  and  section 
303  of  Executive  Order  No.  10925  of  March  6,  1961,  as  amended; 
and  substituting  therefor  the  Secretary  of  Labor,  Executive  Order 
No.  11246  of  September  24,  1965,  and  section  204  of  Executive 
Order  No.  11246  of  September  24,  1965,  respectively. 

(b)  In  accordance  with  regulations  of  the  Secretary  of  Labor, 
the  rules,  regulations,  orders,  instructions,  designations,  and 
other  directives  referred  to  in  section  403  (b)  of  Executive  Order 
No.  11246,  remain  in  effect  and,  where  applicable,  shall  be  observed 
in  the  performance  of  this  contract  uttil  revoked  or  superseded  by 
appropriate  authority. 

(c)  The  Equal  Employment  Opportunity  representation  in  the 
Form  to  which  this  is  attached  is  amended  to  insert,  after  the 
reference  to  "Executive  Older  10925"  the  following:     "or  the 
clause  contained  in  section  201  of  Executive  Order  No.  11114". 
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State  of  Montana 
COAL  LEASE 


EXCHANGE         .  .    „A  C-527-63 

—————  Least-  No.   

This  indenture  of  lease,  made  and  entered  into  between  the  State  of  Montana,  by  and  through  its  lawfully  qualified  and 
acting  State  Board  of  Land  Commissioners,  hereinafter  referred  to  as  lessor,  and  the  person,  company  or  corporation  here- 
in named,  hereinafter  referred  to  as  lessee,  under  and  pursuant  to  the  terms  and  provisions  of  Chapter  5,  Title  81,  Revised 
Codes  of  Montana,  1947,  and  all  acts  amendatory  thereof  and  supplementary  thereto,  WITNESSETH: 

The  lessor,  in  consideration  of  the  rents  and  royalties  to  be  paid  and  the  conditions  to  be  observed  as  hereinafter  set 
forth  does  hereby  grant  and  lease  to  the  lessee,  for  the  purpose  of  mining  and  disposing  of  coal  and  constructing  all  such 
works,  buildings,  plants,  structures  and  appliances  as  may  be  necessary  and  convenient  to  produce,  save,  care  for,  dispose 
of  and  remove  said  coal,  all  the  lands  herein  described,  as  follows: 


Date  this  lease  takes  effect:      November    13,  1963 

Name  of  Lessee:       Decker  Coal  Company 

P.  0.  Box  746 
Address  of  Lessee:     Sheridan,  Wyoming  82801 

Land  located  in   county. 

Description  of  Land:     Township  9  South,  Range  40  East 
Section  16 :  ATT 


Total  number  of  acres  640  •  more  or  less,  belonging  to       School  Grant 

Annual  Rental,  Payable  each  year  iu  advance,  $1  -00   per    acre   for    the   f1r$t    ten  years. 

$5.00  per  acre  for  the  eleventh  through  the 
twentieth  year.  $35,200.00  Exchange  Lease  Fee. 

TO  HAVE  AND  TO  HOLD  the  said  premises  for  a  term  of  20  years,  together  with  the  right,  provided  lessee  has  com- 
plied with  all  of  the  terms  and  condition.-,  hereof,  to  lease  said  land  for  additional,  successive  20-year  terms.  If  lessee  shall 
elect  to  extend  this  lease,  lessee  shall  so  notify  lessor  in  writing  at  least  90  days  prior  to  the  expiration  of  the  original  term, 
or  any  renewal  term,  as  the  case  may  be.  Lessor  expressly  reserves  the  right  reasonably  to  readjust  and  fix  royalties  pay- 
able hereunder  and  other  terms  and  conditions  of  this  lease  in  the  event  lessee  exercises  its  right  to  renew.  Unless  lessee 
files  objections  to  the  proposed  terms  or  a  relinquishment  of  the  lease  within  30  days  after  receipt  of  the  notice  of  proposed 
terms  for  the  ensuing  20-year  renewal,  lessee  shall  be  deemed  to  have  agreed  to  such  terms. 

IT  IS  MUTUALLY  UNDERSTOOD,  AGREED  AND  COVENANTED  BY  AND  BETWEEN  THE  PARTIES  TO  THIS 
LEASE  AS  FOLLOWS: 

1.  RIGHTS  RESERVED.  The  lessor  expressly  reserves  the  right  to  sell,  lease,  or  otherwise  dispose  of  any  interest  or 
estate  in  the  lands  hereby  leased,  except  the  interest  conveyed  by  this  lease,  provided  that  the  lessor  hereby  agrees  that 
sales,  leases  or  other  dispositions  of  any  interest  or  estate  in  the  lands  hereby  leased  shall  be  subject  to  the  terms  of  this 
lease,  and  shall  not  interfere  with  the  lessee's  possession  or  rights  hereunder. 

2.  BOND.    The  lessee  shall  immediately  upon  the  execution  of  this  lease  furnish  a  surety  bond  in  the  amount  of  

$  1  000  t  00  conditioned  upon  compliance  with  the  provisions  of  this  lease  or,  in  the  option  of  the  lessor,  a  cash  de- 
posit in  the  amount  of_   $1000,00  

3.  RENTAL.  The  lessee  shall  pay  the  lessor  annually,  in  advance,  for  each  acre  or  fraction  thereof  covered  by  this 
lease,  beginning  with  the  date  this  lease  takes  effect,  the  following  rentals:     AS   Ab.QVe  for  the  first  year; 

As  above —    _per  year  for  the  second,  third,  fourth,  and  fifth  years,  respectively;  and    As   lbOV6  ...  

for  the  sixth  and  each  succeeding  year  of  this  lease  such  rental  for  any  year  to  be  credited  against  the  first  royalties  as 
they  accrue  under  the  lease  during  the  year  for  which  the  rental  was  paid.  In  no  case  shall  the  annual  rental  payable  here- 
under be  less  than  Fifty  ($5000)  dollars. 

4.  ROYALTY.    The  lessee  shall  pay  the  lessor  a  royalty  on  every  ton  of  2,000  pounds  of  coal  mined  during  the  term 

of  the  lease,  said  royally  to  be  at  the  rate  of   .    1  54         per  Ion  on  lignite  coal  and    1  7%t  per  ton  on  sub-bitumi- 

nous coal,  type  of  coal  to  be  determined  when  production  occurs.  Royalties  shall  be  payable  quarterly  within  30  days  from 
Ihc  expiration  of  the  quarter  in  which  the  coal  is  mined 

5.  REPORTS.  At  such  times  and  in  such  form  as  the  lessor  shall  prescribe,  the  lessee  shall  furnish  to  lessor  and  to  the 
Montana  state  bureau  of  minc-s  and  geology  reports,  plats  and  maps  showing  exploration  data,  development  work,  improve- 
ments, amount  of  leased  deposits  mined,  and  any  other  information  with  respect  to  the  land  leased  which  the  lessor  may 
require 

6.  INSPECTION.  The  lessee  shall  permit  at  all  reasonable  times  inspection  by  the  lessor  or  the  Montana  State  bu- 
reau of  mines  and  geology  of  the  leased  premises  and  all  books  and  records  pertaining  to  operations  and  surveys  or  investi- 
gations under  this  lease.  The  lessee  shall  also  permit  the  lessor  or  the  Montana  state  bureau  of  mines  and  geology  to  make 
copies  of  and  extracts  from  all  books  and  records  pertaining  to  operations  under  this  lease. 

7.  ASSIGNMENT.    This  lease  may  not  be  assigned  without  the  prior  approval  of  the  lessor  in  writing. 
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8.  TERMINATION.  The  lessee  shall  have  the  ngnt  at  the  termination  ol  any  rental  year,  uv  smug  ai  icasi  .>u  uny> 
previous  notice  in  writing  to  the  Commissioner  of  State  Lands  and  Investments  to  surrender  and  rVlmquish  this  lease  and 
thereupon  be  discharged  from  any  obligation  not  theretofore  accrued.  The  lessor  may  declare  this  lease  forfeited  and  cancel 
the  same  through  the  State  Board  of  Land  Commissioners  upon  failure  of  the  lessee  to  fully  comply  with  the  terms  of  this 
lease,  after  written  notice  from  said  board  and  reasonable  time  fixed  and  allowed  by  it  to  the  lessee  to  perform  the  under- 
taking or  obligation  specified  in  said  notice.  Upon  application  therefore,  the  lessee  shall  be  granted  a  hearing  on  any  notice 
or  demand  of  said  Board  before  the  lease  shall  be  declared  forfeited  or  cancelled. 

9.  SURRENDER  OF  PREMISES.  Upon  the  termination  of  this  lease  for  any  cause  the  lessee  shall  surrender  posses- 
sion of  the  leased  premises  to  the  lessor  subject  to  lessee's  right  to  re-enter,  hereby  granted,  at  any  time  within  six  months 
after  the  date  of  such  termination,  for  the  purpose  of  removing  all  machinery  and  improvements  belonging  to  the  lessee 
except  those  improvements  as  are  necessary  for  the  preservation  of  the  mine  or  deposit,  which  shall  become  the  property 
of  lessor.  If  any  of  the  property  of  lessee  is  not  removed  from  the  leased  premises  as  herein  provided  the  same  shall  be 
deemed  forfeited  to  the  lessor  and  become  its  property. 

10.  PROTECTION  OF  THE  SURFACE,  NATURAL  RESOURCES,  AND  IMPROVEMENTS.  The  lessee  agrees  to  take 
such  reasonable  steps  as  may  be  needed  to  prevent  operations  from  unnecessarily:  (1)  causing  or  contributing  to  soil  ero- 
sion or  damaging  any  forage  and  timber  growth  thereon;  (2)  polluting  the  waters  of  springs,  streams,  wells,  or  reservoirs; 
(3)  damaging  crops,  including  forage,  timber,  or  improvements  of  a  surface  owner;  or  (4)  damaging  range  improvements 
whether  owned  by  the  lessor  or  by  its  grazing  permittees  or  lessees;  and  upon  any  partial  or  total  relinquishment  or  the 
cancellation  or  expiration  of  this  lease,  or  at  any  other  time  prior  thereto  when  required  by  the  lessor  and  to  the  extent 
deemed  necessary  by  the  lessor,  to  fill  any  sump  holes,  ditches  and  other  excavations,  remove  or  cover  all  debris,  and.  so 
far  as  reasonably  possible,  restore  the  stripped  area  and  spoil  banks  to  a  condition  in  keeping  with  the  concept  of  the  best 
beneficial  use,  including  the  removal  of  structures  as  and  if  required.  The  lessor  may  prescribe  the  steps  to  De  taken  and 
restoration  to  be  made  with  respect  to  lands  of  the  lessor  and  improvements  thereon 

11.  TAXES.  The  lessee  shall  pay  when  due  all  taxes  lawfully  assessed  and  levied  upon  impro\ ements,  output  of 
mines,  or  other  rights,  property  or  assets  of  the  lessee. 

12.  SUCCESSORS  IN  INTEREST.  Each  obligation  hereunder  shall  extend  lo,  and  be  binding  upon,  and  every  benefit 
hereof  shall  inure  to,  the  heirs,  executors,  administrators,  successors  or  assigns  of  the  respective  parties  hereto. 

IN  WITNESS  WHEREOF,  the  parlies  hereto  set  their  hands  and  the  lessor  has  caused  this  agreement  to  be  exe- 
cuted with  the  official  seal  of  the  State  Board  of  Land  Commissioners  on  this    :  day  of.        C  (  Ml 

THE  STATE  OF  MONTANA.  LESSOR 

By  Its  State  Board  of  Land  Commissioners 

FCr.iScyT  II.  ANDERSON 

President 


Attest: 


Secretary 


Address  of  Lessee  Sheridan,  Wyoming  02801 


The  lessee  agrees  to  comply  with  all  applicable  laws  and  regulations 
in  effect  at  the  date  of  this  lease,  or  which  may,  from  time  to  time, 
be  adopted  and  which  do  not  impair  the  obligations  of  this  contract  and 
which  do  not  deprive  the  lessee  of  an  existing  property  right  recognized 
by  law. 


Commissioner  of  State  Lands  and  Investments 


DECKER  COAL  COMPANY 


0?.  0.  Box  746  -  Sheridan,  Wyoming  82801 

Address  of  Lessee 
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EXCHANGE 


State  of  Montana 
COAL  LEASE 

Leaae  No.  C-  530.-65 

This  indenture  of  lease,  made  und  entered  into  between  the  State  of  Montana,  by  and  through  its  lawfully  qualified  ant! 
acting  State  Board  of  Land  Commissioners,  hereinafter  referred  to  as  lessor,  and  the  person,  company  or  corporation  here- 
in named,  hereinafter  referred  to  as  lessee,  under  and  pursuant  to  the  terms  and  provisions  of  Chapter  5,  Title  81,  Revised 
Codes  of  Montana,  1947,  and  all  acts  amendatory  thereof  and  supplemental \y  thereto,  WITNESSETH: 

The  lessor,  in  consideration  of  the  rents  and  royalties  to  be  paid  and  the  conditions  to  be  observed  as  hereinafter  set 
forth  does  hereby  grant  and  lease  to  the  lessee,  for  the  purpose  of  mining  and  disposing  of  coal  and  constructing  all  such 
works,  buildings,  plants,  structures  and  appliances  as  may  be  necessary  and  convenient  to  produce,  save,  care  for,  dispose 
of  and  remove  said  coal,  all  the  lands  herein  described,  as  follows: 

Date  this  lease  takes  effect:         April    14,  1965 

Name  of  Lessee:  Decker  Coal  Company 

P.  0.  Box  746 
Address  of  Lessee:        Sneridan,  Wyoming  82801 

Land  located  in       ^9    HOPR  county. 

Description  of  Land:      Tqwnshl p  9  South,  Range  41  East 
S~ec"tfon  f6":  ATl 


Total  number  of  acres  640  ,  more  or  less,  belonging  to  School  Grant. 

,  „  t  ,  „    . -      .  $1.00  per  acre  for  the  first  ten  years. 

Annual  Rental,  Payable  each  year  In  advance,  » c    nn    '     „  #  „  „.  _  i  i.    »u  u    »  u  _ 

js.uo  per  acre  for  the  eleventh  through  the 
twentieth  year.    $3,200.00  Exchange  Lease  Fee. 

TO  HAVE  AND  TO  HOLD  the  said  premises  for  a  term  of  20  years,  together  with  the  right,  provided  lessee  has  com- 
plied with  all  of  the  terms  and  conditions  hereof,  to  lease  said  land  for  additional,  successive  20-year  terms.  If  lessee  shall 
elect  to  extend  this  lease,  lessee  shall  so  notify  lessor  in  writing  at  least  90  days  prior  to  the  expiration  of  the  original  term, 
or  any  renewal  term,  as  the  case  may  be.  Lessor  expressly  reserves  the  right  reasonably  to  readjust  and  fix  royalties  pay- 
able hereunder  z  id  other  terms  and  conditions  of  this  lease  in  the  event  lessee  exercises  its  right  to  renew.  Unless  lessee 
files  objections  to  the  proposed  terms  or  a  relinquishment  of  the  lease  within  30  days  after  receipt  of  the  notice  of  proposed 
terms  for  the  ensuing  20-year  renewal,  lessee  shall  be  deemed  to  have  agreed  to  such  terms. 

IT  IS  MUTUALLY  UNDERSTOOD,  AGREED  AND  COVENANTED  BY  AND  BETWEEN  THE  PARTIES  TO  THIS 
LEASE  AS  FOLLOWS: 

1.  RIGHTS  RESERVED.  The  lessor  expressly  reserves  the  right  to  sell,  lease,  or  otherwise  dispose  of  any  interest  or 
estate  in  the  lands  hereby  leased,  except  the  interest  conveyed  by  this  lease,  provided  that  the  lessor  hereby  agrees  that 
sales,  leases  or  other  dispositions  of  any  interest  or  estate  in  the  lands  hereby  leased  shall  be  subject  to  the  terms  of  this 
lease,  and  shall  not  interfere  with  the  lessee's  possession  or  lights  hereunder. 

2.  BOND.    The  lessee  shall  immediately  upon  the  execution  of  this  lease  furnish  a  surety  bond  in  the  amount  of_  

$1000, Q_0_  _ 

conditioned  upon  compliance  with  the  provisions  of  this  lease  or,  in  the  option  of  the  lessor,  a  cash  de- 
posit in  the  amount  of_ 

J100G\0£  

3.  RENTAL.  The  lessee  shall  pay  the  lessor  annually,  in  advance,  for  each  acre  or  fraction  thereof  covered  by  this 
lease,  beginning  with  the  date  this  lease  takes  effect,  the  following  rentals:  A$    ahpye  for  the  first  year; 

 A-$  fl.bOVe  per  year  for  the  second,  third,  fourth,  and  fifth  years,  respectively;  and  _  AS  AD0V6  

'or  the  sixth  and  each  succeeding  year  of  this  lease  such  rental  for  any  year  to  be  credited  against  the  first  royalties  as 
they  accrue  under  the  lease  during  the  year  for  which  the  rental  was  paid.  In  no  case  shall  the  annual  rental  payable  here- 
under be  less  than  Fifty  ($5000)  dollars. 

4.  ROYALTY.    The  lessee  shall  pay  the  lessor  a  royalty  on  every  ton  of  2,000  pounds  of  coal  mined  during  the  term 

of  the  lease,  said  royulty  to  bo  at  the  rate  of   1 5^  per  ton  on  lignite  coal  and  _  _per  ton  on  sub-bitumi- 

nous  coal,  type  of  coal  to  be  determined  when  production  occurs.  Royalties  shall  be  payable  quarterly  within  30  days  from 
the  expiration  of  the  quarter  in  which  the  coal  is  mined. 

5.  REPORTS.  At  such  times  and  in  such  form  as  the  lessor  shall  prescribe,  the  lessee  shall  furnish  to  lessor  and  to  the 
Montana  state  bureau  of  mines  and  geology  reports,  plats  and  maps  showing  exploration  data,  development  work,  improve- 
ments, amount  of  leased  deposits  mined,  and  any  other  information  with  respect  to  the  land  leased  which  the  lessor  may 
require. 

6.  INSPECTION.  The  lessee  shall  permit  at  all  reasonable  times  inspection  by  the  lessor  or  the  Montana  State  bu- 
reau of  mines  and  geology  of  the  leased  premises  and  all  books  and  records  pertaining  to  operations  and  surveys  or  investi- 
gations under  this  lease.  The  lessee  shall  also  permit  the  lessor  or  the  Montana  state  bureau  of  mines  and  geology  to  make 
copies  of  and  extracts  from  all  books  and  records  pertaining  to  operations  under  this  lease. 

7.  ASSIGNMENT.    This  lease  may  not  be  assigned  without  the  prior  approval  of  the  lessor  in  writing. 
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8.  TERMINATION.  The  lessee  shall  h:ive  the  right  at  the  termination  of  any  rental  war.  by  giving  ai  least  30  days 
previous  notice  in  writing  to  the  Commissioner  of  State  Lands  and  Investments  to  surrender  and  relinquish  this  least;  and 
thereupon  be  discharged  from  any  obligation  not  theretofore  accrued.  The  lessor  may  declare  this  lease  forfeited  and  cancel 
the  same  through  the  State  Board  of  Land  Commissioners  upon  failure  of  the  lessee  to  fully  comply  with  the  terms  of  this 
lease,  after  written  notice  from  said  board  and  reasonable  time  fixed  and  allowed  by  it  to  the  lessee  to  perform  the  under- 
taking or  obligation  specified  in  said  notice.  Upon  application  therefore,  the  lessee  shall  be  granted  a  hearing  on  any  notice 
or  demand  of  said  Board  before  the  lease  shall  be  declared  forfeited  or  cancelled. 

9.  SURRENDER  OF  PREMISES.  Upon  the  termination  of  this  lease  for  any  cause  the  lessee  shall  surrender  posses- 
sion of  the  leased  premises  to  the  lessor  subject  to  lessee's  right  to  re-enter,  hereby  granted,  at  any  time  within  six  months 
after  the  date  of  such  termination,  for  the  purpose  of  removing  all  machinery  and  improvements  belonging  to  the  lessee 
except  those  improvements  as  ure  necessary  for  the  preservation  of  the  mine  or  deposit,  which  shall  become  the  property 
of  lessor.  If  any  of  the  property  of  lessee  is  not  removed  from  the  leased  premises  as  herein  provided  the  same  shall  be 
deemed  forfeited  to  the  lessor  and  become  its  property. 

10.  PROTECTION  OF  THE  SURFACE.  NATURAL  RESOURCES,  AND  IMPROVEMENTS.  The  lessee  agrees  to  take 
such  reasonable  steps  as  may  be  needed  to  prevent  operations  from  unnecessarily:  (1)  causing  or  contributing  to  soil  ero- 
sion or  damaging  any  forage  and  timber  growth  thereon;  (2)  polluting  the  waters  of  springs,  streams,  wells,  or  reservoirs; 
(3)  damaging  crops,  including  forage,  timber,  or  improvements  of  a  surface  owner;  or  (4>  damaging  range  improvement: 
whether  owned  by  the  lessor  or  by  its  grazing  permittees  or  lessees;  and  upon  any  partial  or  total  relinquishment  or  the 
cancellation  or  expiration  of  this  lease,  or  at  any  other  time  prior  thereto  when  required  by  the  lessor  and  to  the  extent 
deemed  necessary  by  the  lessor,  to  fill  any  sump  holes,  ditches  and  other  excavations,  remove  or  cover  all  debris,  and,  so 
far  as  reasonably  possible,  restore  the  stripped  area  and  spoil  banks  to  a  condition  in  keeping  with  the  concept  of  the  best 
beneficial  use,  including  the  removal  of  structures  as  and  if  required.  The  lessor  may  prescribe  the  steps  to  be  taken  and 
restoration  to  be  made  with  respect  to  lands  of  the  lessor  and  improvements  thereon. 

11.  TAXES.  The  lessee  shall  pay  when  due  all  taxes  lawfully  assessed  and  levied  upon  improvements,  output  of 
mines,  or  other  rights,  property  or  assets  of  the  lessee. 

12.  SUCCESSORS  IN  INTEREST.  Each  obligation  hen  under  shall  extend  to,  and  be  binding  upon,  and  every  benefit 
hereof  shall  inure  to,  the  heirs,  executors,  administrators,  successors  or  assigns  of  the  respective  parties  hereto. 

IN  WITNESS  WHEREOF,  the  parties  hereto  set  their  hands  and  the  lessor  has  caused  this  agreement  to  be  exe- 
cuted with  the  official  seal  of  the  State  Board  of  Land  Commissioners  on  this/  day  oL   ...  l..c-  .  .  19- 


THE  STATE  OF  MONTANA,  LESSOR 
I5y  Its  Stale  Board  of  Land  Commissioner: 

FORREST  H.  ANUERSON 

£_.„       )  )  President 


Attest:  *j!A&£<  <■'*< 

Secretarv 


P.  0.  Box^46  Lessee 
Address  of  Lessee   Sberidan,  Wyoming  32301   


The  lessee  agrees  to  comply  with  all   applicable  laws  and  regulations 
in  effect  at  the  date  of  this  lease,  or  which  may,  from  time  to  time, 
be  adopted  and  which  do  not  impair  the  obligations  of  this  contract  and 
which  do  not  deprive  the  lessee  of  an  existing  property  right  recognized 
by  law. 

 <  \  ■  f  yr<  s  /(,     •■**  '<-  _  

Commissioner  of  State  Landr.  and  Investments 

) 


Lessee 
Address  of  Lessee 
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State  of  Montana 
COAL  LEASE 

EXCHANGE  r  rc 

  Lease  No.  C- 53  1.-65 


This  indenture  of  lease,  made  and  entered  into  between  the  State  of  Montana,  by  and  through  its  lawfully  qualified  and 
acting  State  Board  of  Land  Commissioners,  hereinafter  referred  to  as  lessor,  and  the  person,  company  or  corporation  here- 
in named,  hereinafter  referred  to  as  lessee,  under  and  pursuant  to  the  terms  and  provisions  of  Chapter  5.  Title  111,  Revised 
Codes  of  Montana,  1947,  and  all  acts  amendatory  thereof  and  supplementary  thereto,  WITNESSETH: 

The  lessor,  in  consideration  of  the  rents  and  royalties  to  bo  paid  and  the  conditions  to  jbe  observed  us  hereinafter  set 
forth  does  hereby  grant  and  lease  to  the  lessee,  for  the  purpose  of  mining  and  disposing  of  coal  and  constructing  all  such 
works,  buildings,  plants,  structures  and  appliances  as  may  be  necessary  and  convenient  to  produce,  save,  care  for,  dispose 
of  and  remove  said  coal,  all  the  lands  herein  described,  as  follows: 

Date  this  lease  takes  effect:       April    14  ,  1965 

Name  of  Lessee:      Decker  Coal  Comoany 

P.  0.  Box  746 
Address  of  Lessee:    Sherltie.n,  Wyoming  82801 

Land  located  in      !31g  Horn  county. 

Description  of  Land       Township  9  Sou tn  ,  Ra nj_e  40  East 
Section  1  2  :     ES .  EijSWfc  " 


Total  number  of  acres  400  more  or  less,  belonging  to     School  Grant 

Annual  Rental,  Payable  each  year  tn  advance,  $1.00   per    acre   for    the   first   tBfi  years. 

$5.00  per  acre  for  the  eleventh  through  the 
twentieth  year.    $4,000.00  Exchange  Lease  Fee. 

TO  HAVE  AND  TO  HOLD  the  said  premises  for  a  term  of  20  years,  together  with  the  right,  provided  lessee  has  com- 
plied with  all  of  the  terms  and  conditions  hereof,  to  lease  said  land  for  additional,  successive  20-year  terms.  If  lessee  shall 
elect  to  extend  this  lease,  lessee  shall  so  notify  lessor  in  writing  at  least  90  days  prior  to  the  expiration  of  the  original  term, 
or  any  renewal  term,  as  the  case  may  be.  Lessor  expressly  reserves  the  right  "reasonably  to  readjust  and  fix  royalties  pay- 
able hereunder  and  other  terms  and  conditions  of  this  lease  in  the  event  lessee  exercises  its  right  to  renew.  Unless  lessee 
files  objections  to  the  proposed  terms  or  a  relinquishment  of  the  lease  within  30  days  after  receipt  of  the  notice  of  proposed 
terms  for  the  ensuing  20-year  renewal,  lessee  snail  be  deemed  to  have  agreed  to  such  terms. 

IT  IS  MUTUALLY  UNDERSTOOD,  AGREED  AND  COVENANTED  BY  AND  BETWEEN  THE  PARTIES  TO  THIS 
LEASE  AS  FOLLOWS: 

1.  RIGHTS  RESERVED.  The  lessor  expressly  reserves  the  right  to  sell,  lease,  or  otherwise  dispose  of  any  interest  or 
estate  in  the  lands  hereby  leased,  except  the  interest  conveyed  by  this  lease,  provided  that  the  lessor  hereby  agrees  that 
sales,  leases  or  other  dispositions  of  any  interest  or  estate  in  the  lands  hereby  leased  shall  be  subject  to  the  terms  of  this 
lease,  and  shall  not  interfere  with  the  lessee's  possession  or  rights  hereunder. 

2.  BOND.    The  lessee  shall  immediately  upon  the  execution  of  this  lease  furnisi.  .  surety  bond  in  the  amount  of  

S1QQQ  .00 —  _  conditioned  upon  compliance  with  the  provisions  of  this  lease  or,  in  i  option  of  the  lessor,  a  cash  de- 
posit in  the  amount  of  $  1  000  .  QQ  

3.  RENTAL.  The  lessee  shall  pay  the  lessor  annually,  in  advance,  for  each  acre  or  fraction  thereof  covered  by  this 
lease,  beginning  with  the  date  this  lease  takes  effect,  the  following  rentals:  At    dbOVt  for  tne  first  year; 

Aj._ab_P_Ve    _._per  year  for  the  second,  third,  fourth,  and  fifth  years,  respectively;  and    At  ttbOVfi 

lor  the  sixth  and  each  succeeding  year  of  this  lease  such  rental  for  any  year  to  be  credited  against  the  first  royalties  as 
they  accrue  under  the  lease  during  the  year  for  which  the  rental  was  paid.  In  no  case  shall  the  annual  rental  payable  here- 
under be  less  than  Fifty  ($5000)  dollars. 

4.  ROYALTY.    The  lessee  shall  pay  the  lessor  a  royalty  on  every  ton  of  2,000  pounds  of  coal  mined  during  the  term 

>>f  the  lease,  said  royalty  to  be  at  the  rate  of   VS^  per  ton  on  lignite  coal  and  . \7^i   per  ton  on  sub-bitumi- 

nous coal,  type  of  coal  to  be  determined  when  production  occurs.  Royalties  shall  be  payable  quarterly  within  30  days  from 
the  expiration  of  the  quarter  in  which  the  coal  is  mined. 

5.  REPORTS.  At  such  times  and  in  such  form  as  the  lessor  shall  prescribe,  the  lessee  shall  furnish  to  lessor  and  to  the 
Montana  state  bureau  of  mines  and  geology  reports,  plats  and  maps  showing  exploration  data,  development  work,  improve- 
ments, amount  of  leased  deposits  mined,  and  any  other  information  with  respect  to  the  land  leased  which  the  lessor  may 
require. 

6.  INSPECTION.  The  lessee  shall  permit  at  all  reasonable  times  inspection  by  the  lessor  or  the  Montana  State  bu- 
reau of  mines  and  geology  of  the  leased  premises  and  ail  books  and  records  pertaining  to  operations  and  surveys  or  investi- 
gations under  this  lease.  The  lessee  shall  also  permit  the  lessor  or  the  Montana  state  bureau  of  mines  and  geology  to  make 
copies  of  and  extracts  from  all  books  and  records  pertaining  to  operations  under  this  lease. 

7     ASSIGNMENT.    This  lease  may  not  be  assigned  without  the  prior  approval  of  the  lessor  in  writing. 
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0.  TERMINATION.  The  lessee  shall  have  the  right  at  the  termination  of  any  rental  year,  by  giving  at  least  .10  uays 
previous  notice  in  writing  to  the  Commissioner  of  State  Lands  and  Investments  to  surrender  and  relinquish  tins  lease  and 
thereupon  be  discharged  from  any  obligation  not  theretofore  accrued.  The  lessor  may  declare  this  lease  forfeited  and  cancel 
the  same  through  the  State  Board  of  Land  Commissioners  upon  failure  of  the  lessee  to  fully  comply  with  the  terms  of  this 
lease,  after  written  notice  from  said  board  and  reasonable  time  fixed  and  allowed  by  it  to  the  lessee  to  pei  form  the  under- 
taking or  obligation  specified  in  said  notice.  Upon  application  therefore,  the  lessee  shall  be  granted  a  hearing  on  any  notice 
or  demand  of  said  Board  before  the  lease  shall  be  declared  forfeited  or  cancelled. 

9.  SURRENDER  OF  PREMISES.  Upon  the  termination  of  this  lease  for  any  cause  the  lessee  shall  surrender  posses- 
sion of  the  leased  premises  to  the  lessor  subject  to  lessee's  right  to  re-enter,  hereby  granted,  at  any  time  within  six  months 
after  the  date  of  such  termination,  for  the  purpose  of  removing  all  machinery  and  improvements  belonging  to  the  lessee 
except  those  improvements  as  are  necessary  for  the  preservation  of  the  mine  or  deposit,  which  shall  become  the  property 
of  lessor.  If  any  of  the  property  of  lessee  is  not  removed  from  the  leased  premises  as  herein  provided  the  same  shall  be 
deemed  forfeited  to  the  lessor  and  become  its  property. 

10  PROTECTION  OF  THE  SURFACE,  NATURAL  RESOURCES,  AND  IMPROVEMENTS  The  lessee  agrees  to  take 
such  reasonable  steps  as  may  be  needed  to  prevent  operations  from  unnecessarily:  (1)  causing  or  contributing  to  soil  ero- 
sion or  damaging  any  forage  and  timber  growth  thereon;  (2)  polluting  the  waters  of  springs,  streams,  wells,  or  reservoirs; 
t3)  damaging  crops,  including  forage,  timber,  or  improvements  of  a  surface  owner;  or  (4)  damaging  range  improvements 
whether  owned  by  the  lessor  or  by  its  grazing  permittees  01  lessees;  and  upon  any  partial  or  total  relinquishment  or  the 
cancellation  or  expiration  of  this  lease,  or  at  any  other  time  prior  thereto  when  required  by  the  lessor  and  to  the  extent 
deemed  necessary  by  the  lessor,  to  fill  any  sump  holes,  ditches  and  other  excavations,  remove  or  cover  all  debris,  and,  so 
far  as  reasonably  possible,  restore  the  stripped  area  and  spoil  banks  to  a  condition  in  keeping  with  the  concept  of  the  best 
beneficial  use,  including  the  removal  of  structures  as  and  if  required.  The  lessor  may  prescribe  the  steps  to  he  taken  and 
restoration  to  be  made  with  respect  to  lands  of  the  lessor  and  improvements  thereon. 

11.  TAXES.  The  lessee  shall  pay  when  due  all  taxes  lawfully  assessed  and  levied  upon  improvements,  output  of 
mines,  or  other  rights,  property  or  assets  of  the  lessee. 

12.  SUCCESSORS  IN  INTEREST.  Each  obligation  hereunder  shall  extend  to,  and  be  binding  upon,  and  every  benefit 
hereof  shall  inure  to,  the  heirs,  executors,  administrators,  successors  or  assigns  of  the  respective  parties  hereto. 

IN  WITNESS  WHEREOF,  the  parties  hereto  set  their  hands  and  the  lessor  has  caused  this  agreement  to  be  exe- 
cuted with  the  official  seal  of  the  State  Board  of  Land  Commissioners  on  this^:  day  of   19._  ..  . 


Attest: 


THE  STATE  OF  MONTANA,  LESSOR 

By  Its  State  Board  of  Land  Commissioners. 

FORREST  H.  ANDERSON 


President 


y*-  Secretary 

P.  0.   Box  746  Lcssoc 
Address  of  Lessee    Sheridan,  Wyoming  .'.'PflOl 


.     .  uc^i.ve  me   lessee  or  an  existing  property  ri 


may,  from  time  to  time 
:ions  of  this  contract  ; 
by  law.'  r'         *"*   '"3CC  u'   an  existing  property  right  recognized 


—x  • — ;  ,  ■<-  «<  g-Li  t<<  '(  fV  t-^. 

Commissi  oner  of  State TTruR  a nTTrTvTsTmVn~R 


DECKER  COAL  COMPANY 


Lessee 


P.  0.  Box  746-Sheridan,  Wyoming  82801 

Address  of  Lessee- " 
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State  of  Montana 
COAL  LEASE 


EXCHANGE  Lease  No.C-?22-65  

This  indenture  of  lease,  made  and  entered  into  between  the  State  of  Montana,  by  and  through  its  lawfully  qualified  and 
acting  State  Board  of  Land  Commissioners,  hereinafter  referred  to  as  lessor,  and  the  person,  company  or  corporation  here- 
in named,  hereinafter  referred  to  as  lessee,  under  and  pursuant  to  the  terms  and  provisions  of  Chapter  5,  Title  III,  Revised 
Codes  of  Montana,  1947,  and  all  acts  amendatory  thereof  and  supplementary  thereto,  WITNESSETH: 

The  lessor,  in  consideration  of  the  rents  and  royalties  to  be  paid  and  the  conditions  to  be  observed  as  hereinafter  set 
forth  does  hereby  grant  and  lease  to  the  lessee,  for  the  purpose  of  mining  and  disposing  of  coal  and  constructing  all  such 
works,  buildings,  plants,  structures  and  appliances  as  may  be  necessary  and  convenient  to  produce,  save,  care  for,  dispose 
of  and  remove  said  coal,  all  the  lands  herein  described,  as  follows: 

Date  this  lease  takes  effect:      -Ouno    2,  1966 

Name  of  Lessee:       Decker  Coal  Company 

P.  0.  Box  745 
Address  of  Lessee:     Sheridan,  Wyoming  82801 

Land  located  in.  Horn  county. 

Description  of  Land:        Townshl.p   9    South,    Range_40  EjgSt 

Section  11  :  S'jSLU 


Total  number  of  acres     80  .  more  or  less,  belonging  to     School  Grant. 

Annual  Rental,  Payable  each  year  In  advance,  H'0®   »*r   ncre   l°r    tne   f|r^   ten  years  . 

35.00  por  acre  for  the  eleventh  through  the 
twentieth  year.  $800.00  Exchange  Lease  Fee. 

TO  HAVE  AND  TO  HOLD  the  said  premises  for  a  term  of  20  years,  together  with  the  right,  provided  lessee  has  com 
plied  with  all  of  the  terms  and  conditions  hereof,  lo  lease  said  land  for  additional,  successive  20-year  terms.  If  lessee  shall 
elect  to  extend  this  lease,  lessee  shall  so  notify  lessor  in  writing  at  least  90  days  prior  to  the  expiration  of  the  original  term, 
or  any  renewal  term,  as  the  case  may  be  Lessor  expressly  reserves  the  right  reasonably  to  readjust  and  fix  royalties  pay- 
able hereunder  and  other  terms  and  conditions  of  this  lease  in  the  event  lessee  exercises  its  rignt  to  renew.  Unless  lessee 
files  objections  to  the  proposed  terms  or  a  relinquishment  of  the  lease  within  30  days  after  receipt  of  the  notice  of  proposed 
terms  for  the  ensuing  20-year  renewal,  lessee  snail  be  deemed  to  have  agreed  to  such  terms. 

IT  IS  MUTUALLY  UNDERSTOOD,  AGREED  AND  COVENANTED  BY  AND  BETWEEN  THE  PARTIES  TO  THIS 
LEASE  AS  FOLLOWS: 

1.  RIGHTS  RESERVED.  The  lessor  expressly  reserves  Ihe  right  to  sell,  lease,  or  otherwise  dispose  of  any  interest  or 
estate  in  the  lands  hereby  leased,  except  the  interest  conveyed  by  this  lease,  provided  that  the  lessor  hereby  agrees  that 
sales,  leases  or  other  dispositions  of  any  interest  or  estate  in  the  lands  hereby  leased  shall  be  subject  to  the  terms  of  this 
lease,  and  shall  not  interfere  with  the  lessee's  possession  or  rights  hereunder. 

2.  ^^BOND^  The  lessee  shall  immediately  upon  the  execution  of  this  lease  furnish  a  surely  bond  in  the  amount  of  

conditioned  upon  compliance  with  the  provisions  of  this  lease  or,  in  the  option  of  the  lessor,  a  cash  de- 


posit in  the  amount  of  $1^Q0?PP_ 


3.  RENTAL.  The  lessee  shall  pay  the  lessor  annually,  in  advance,  for  each  acre  or  fraction  thereof  covered  by  this 
lease,  beginning  with  the  date  this  lease  takes  effect,  the  following  rentals:      At    BbQVe  for  j^e  first  year; 

am     A  h  fj  V  fi 

 _ —   per  year  for  the  second,  third,  fourth,  and  fifth  years,  respectively;  and  

for  the  sixth  and  each  succeeding  year  of  this  lease  such  rental  for  any  year  to  be  credited  against  the  first  royalties  as 
they  accrue  under  the  lease  during  the  year  for  which  the  rental  was  paid.  In  no  case  shall  the  annual  rental  payable  here- 
under be  less  than  Fifty  ($50.00)  dollars. 


4.  ROYALTY.    The  lessee  shall  pay  the  lessor  a  royalty  on  every  ton  of  2,000  pounds  of  coal  mined  during  the  term 

of  the  lease,  said  royalty  to  be  at  the  rate  of    _per  ton  on  lignite  coal  and  J  J%t  per  ton  on  sub-bitumi- 

nous coal,  type  of  coal  to  be  determined  when  production  occurs.  Royalties  shall  be  payable  quarterly  within  30  days  from 
the  expiration  of  the  quarter  in  which  the  coal  is  mined. 

5.  REPORTS.  At  such  limes  and  in  such  form  as  the  lessor  shall  prescribe,  the  lessee  shall  furnish  to  lessor  and  to  the 
Montana  state  bureau  of  mines  anil  geology  reports,  plats  and  maps  showing  exploration  data,  development  work,  improve- 
ments, amount  of  leased  deposits  mined,  and  any  other  information  with  respect  to  the  land  leased  which  the  lessor  may 
require. 

t>.  INSPECTION.  The  lessee  shall  permit  at  all  reasonnble  times  inspection  by  the  lessor  or  the  Montana  Stale  bu- 
reau of  mines  and  geology  of  the  leased  premises  and  all  books  and  records  pertaining  to  operations  and  surveys  or  investi- 
gations under  this  lease.  The  lessee  shall  also  permit  the  lessor  or  the  Montana  state  Dureau  of  mines  and  geology  lo  make- 
copies  of  and  extracts  from  all  books  and  records  pertaining  to  operations  under  this  lease. 

7.    ASSIGNMENT.    This  lease  may  not  be  assigned  without  the  prior  approval  of  the  lessor  in  writing. 
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8.  TERMINATION.  The  lessee  shall  have  the  right  ui  the  termination  01  any  lemai  year,  uy  miv...„  ul  IWi  „u  ^..^o 
previous  notice  in  writing  to  the  Commissioner  of  State  Lands  and  Investments  to  surrender  and  relinquish  this  lease  and 
thereupon  be  discharged  from  any  obligation  not  theretofore  accrued.  The  lessor  may  declare  this  lease  forfeited  and  cancel 
the  same  through  the  State  Board  of  Land  Commissioners  upon  failure  of  the  lessee  to  fully  comply  with  the  terms  of  this 
lease,  after  written  notice  from  said  board  and  reasonable  time  fixed  and  allowed  by  it  to  the  lessee  to  perform  the  under- 
taking or  obligation  specified  in  said  notice.  Upon  application  therefore,  the  lessee  shall  be  granted  a  hearing  on  any  notice 
or  demand  of  said  Board  before  the  lease  shall  be  declared  foifeited  or  cancelled. 

9.  SURRENDER  OF  PREMISES.  Upon  the  termination  of  this  lease  for  any  cause  the  lessee  shall  surrender  posses- 
sion of  the  leased  premises  to  the  lessor  subject  to  lessee's  right  to  re-enter,  hereby  granted,  at  any  time  within  six  months 
after  the  date  of  such  termination,  for  the  purpose  of  removing  all  machinery  and  improvements  belonging  to  the  lessee 
except  those  improvements  as  are  necessary  for  the  preservation  of  the  mine  or  deposit,  which  shall  bciome  the  property 
of  lessor.  If  any  of  the  property  of  lessee  is  not  removed  from  the  leased  premises  as  herein  provided  the  same  shall  be 
deemed  forfeited  to  the  lessor  and  become  its  property. 

10.  PROTECTION  OF  THE  SURFACE,  NATURAL  RESOURCES,  AND  IMPROVEMENTS.  The  lessee  agrees  to  lake 
such  reasonable  steps  as  may  be  needed  to  prevent  operations  from  unnecessarily:  (1)  causing  or  contributing  to  soil  ero- 
sion or  damaging  any  forage  and  timber  growth  then  on:  (2)  polluting  the  wateis  of  springs,  streams,  wells,  or  reservoirs, 
(3)  damaging  crops,  including  forage,  timber,  or  improvements  of  a  surface  owner,  or  (4)  damaging  range  improvements 
whether  owned  by  the  lessor  or  by  its  grazing  permittees  or  lessees;  and  upon  any  partial  or  total  relinquishment  or  the 
cancellation  or  expiration  of  this  lease,  or  at  any  other  time  prior  thereto  when  required  by  the  lessor  and  to  the  extent 
deemed  necessary  by  the  lessor,  to  fill  any  sump  holes,  ditches  and  other  excavations,  remove  or  cover  all  debris,  and.  so 
far  as  reasonably  possible,  restore  the  stripped  area  and  spoil  banks  to  a  condition  in  keeping  with  the  concept  of  the  host 
beneficial  use,  including  the  removal  of  structures  as  and  if  required.  The  lessor  may  prescribe  the  steps  to  be  taken  and 
restoration  to  be  made  with  respect  to  lands  of  the  lessor  and  improvements  thereon. 

11.  TAXES.  The  lessee  shall  pay  when  due  all  taxes  lawfully  assessed  and  levied  upon  improvements,  output  of 
mines,  or  other  rights,  property  or  assets  of  the  lessee. 

12.  SUCCESSORS  IN  INTEREST.  Each  obligation  hereunder  shall  extend  to,  and  be  binding  upon,  and  every  benefit 
hereof  shall  inure  to,  the  heirs,  executors,  administrators,  successors  or  assigns  of  the  respective  parties  hereto. 

IN  WITNESS  WHEREOF,  the  parties  hereto  set  their  hands  and  the  lessor  has  caused  this  agreement  to  be  exc- 

cuted  with  the  official  seal  of  the  State  Board  of  Land  Commissioners  on  this^  day  of_      ilZ'  !l  .   ,  19ZV_. 

THE  STATE  OF  MONTANA.  LESSOR 

By  Its  State  Board  of  Land  Commissioners 

f 03REST  H.  ANDERSON 

d-  — J  /  President 

Attest:  C.  t^^^OC?^*  ' 

Secretary 

r.  o.  uox^h  '',s;,r 

Address  of  Lessee    Sborldun,  V/yominji  H2h()l 


The  lessee  agrees  to  comply  with  all  applicable  laws  and  regulations 
in  effect  at  the  date  of  this  lease,  or  which  may,  from  time  to  time, 
be  adopted  and  which  do  not  impair  the  obligations  of   this  contract  and 
which  do  not  deprive   the  lessee  of  an  existing  property  right  recognized 
by  law. 

Commissioner  of  State  Lands  and  Investments 

DECKER  COAL  COMPANY 

Lessee 

^r%-  Si  '/Zy^  1  SEAL 

P.  0.  Box  746  -  Sheridan,  Wyoming  82801 

Address  of  Lessee 
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State  of  Montana 
COAL  LEASE 

EXCHANGE  Lease  No.l-821-^  

This  indenture  of 'lease,  made  and  entered  into  between  the  State  of  Montana,  by  and  through  its  lawfully  qualified  and 
acting  State  Board  of  Land  Commissioners,  hereinafter  referred  to  as  lessor,  and  the  person,  company  or  corporation  here- 
in named,  hereinafter  referred  to  as  lessee,  under  and  pursuant  to  the  terms  and  provisions  of  Chapter  5,  Title  81,  Revised 
Codes  of  Montana,  1947,  and  all  acts  amendatory  thereof  and  supplementary  thereto,  WITNESSETH: 

The  lessor,  in  consideration  of  the  rents  and  royalties  to  be  paid  and  the  conditions  to  be  observed  as  hereinafter  set 
forth  does  hereby  grant  and  lease  to  the  lessee,  for  the  purpose  of  mining  and  disposing  of  coal  and  constructing  all  such 
works,  buildings,  plants,  structures  and  appliances  as  may  be  necessary  and  convenient  to  produce,  save,  care  for,  dispose 
of  and  remove  said  coal,  all  the  lands  herein  described,  as  follows: 

Date  this  lease  takes  effect.    June    ?  ,  1966 

Name  of  Lessee:     Decker  CojI  Company 

P.  0.  Box  746 
Address  of  Lessee:  Sheridan,   Wyoming  82801 

Land  located  in_      —1*13  LI*1 1*0          .   county. 

Description  of  Land :     Town s hjj^  9  £ou th^.  Range  40  East 
S u c  c i  o n  I  fi  ■     ;J i E \ 


Total  number  of  acres  gQ  ,  more  or  less,  belonging  to      School  Grant. 

Annual  Rrntnl,  I'uyiible  Pitch  year  in  udviincc,$l  •  00   Der   acre   for    the  f1i*St   ten  years. 

$5.00  per  acre  for  the  eleventh  through  tho 
twentieth  year.    $000.00  Exchangs  Lease  Fee. 

TO  HAVE  AND  TO  HOLD  the  said  promises  for  a  term  of  20  years,  together  with  the  .ifcht,  provided  lessee  lias  com- 
plied with  all  "I  the  terms  and  conditions  hereof,  to  lease  said  hind  for  additional,  successive  20-year  terms.  If  lessee  shall 
elect  to  extend  this  lease,  lessee  shall  so  notify  lessor  in  writing  at  least  90  days  prior  to  tho  sxpiralion  of  the  original  term, 
or  any  renewal  term,  as  the  case  may  he  Lessor  expressly  reserves  the  right  reasonably  to  readjust  and  fix  royalties  pay 
able- hereunder  and  other  terms  and  conditions  of  this  lease  in  the  event  lessee  exercises  its  light  to  renew.  Unless  lessee 
files  objections  to  the  proposed  terms  or  a  relinquishment  of  the  lease  within  30  days  after  receipt  of  the  notice  of  proposed 
terms  for  the  ensuing  20-year  renewal,  lessee  shall  be  deemed  to  have  agreed  to  such  terms. 

IT  IS  MUTUALLY  UNDERSTOOD,  AGREED  AND  COVENANTED  BY  AND  BETWEEN  THE  PARTIES  TO  THIS 
LEASE  AS  FOLLOWS: 

1.  RIGHTS  RESERVED.  The  lessor  expressly  reserves  the  right  to  sell,  lease,  or  otherwise  dispose  of  any  interest  or 
estate  in  the  lands  hereby  leased,  except  the  interest  conveyed  by  this  lease,  provided  that  the  lessor  hereby  agrees  that 
sales,  leases  or  other  dispositions  of  any  interest  or  estate  in  the  lands  hereby  leased  shall  be  subject  to  the  terms  of  this 
lease,  and  shall  not  interfere  with  the  lessee's  possession  or  rights  hereunder. 

2.  BOND.    The  lessee  shall  immediately  upon  the  execution  of  this  lease  furnish  a  surety  bond  in  the  amount  of  

$  1  000  .  00  conditioned  upon  compliance  with  the  provisions  of  this  lease  or,  in  the  option  of  the  lessor,  a  cash  de- 
posit in  the  amount  of  .     $1030*00         .     .  .._ 

3.  RENTAL.    The  lessee  shall  pay  the  lessor  annually,  in  advance,  for  each  acre  or  fraction  thereof  covered  by  this 

lease,  beginning  with  the  date  this  lease  takes  effect,  the  following  rentals:  .        As   above   for  the  first  year; 

 A?  abOVe  per  ycar  for  the  second,  third,  fourth,  and  fifth  years,  respectively;  and  abOV6  

for  the  sixlh  and  each  succeeding  year  of  this  lease  such  rental  for  any  year  to  be  credited  against  the  first  royalties  ;:s 
they  accrue  under  the  lease  during  the  year  for  which  the  rental  was  paid.  In  no  case  shall  the  annual  rental  payable  here- 
under be  less  than  Fifty  ($50  00)  dollars. 

4.  ROYALTY.    The  lessee  shall  pay  the  lessor  a  royalty  on  every  ton  of  2,000  pounds  of  coal  mined  during  the  term 

of  the  lease,  said  royalty  to  be  at  the  rate  of  —  per  ton  on  lignite  coal  and  per  ton  on  sub-bitumi- 

nous  coal,  type  of  real  to  he  determined  when  production  occurs.  Royalties  shall  be  payable  quarterly  within  30  days  from 
the  expiration  of  the  quarter  in  which  the  coal  is  mined. 

5.  REPORTS.  At  such  times  and  in  such  form  as  the  lessor  shall  prescribe,  the  lessee  shall  furnish  to  lessor  and  to  the 
Montana  state  bureau  of  mines  and  geology  reports,  plats  and  maps  showing  exploration  data,  development  work,  improve- 
ments, amount  ot  leased  deposits  mined,  and  any  other  information  with  respect  to  the  land  leased  which  the  lessor  may 
require. 

6.  INSPECTION.  The  lessee  shall  permit  at  all  reasonable  times  inspection  by  the  lessor  or  the  Montana  Slate  bu- 
reau of  mines  and  geology  of  the  leased  premises  and  all  books  and  records  pertaining  to  operations  and  surveys  or  investi- 
gations under  this  lease.  The  lessee  shall  also  permit  the  lessor  or  the  Montana  state  Dureau  of  mines  and  geology  to  make 
copies  of  and  extracts  from  all  books  and  records  pertaining  to  operations  under  this  lease. 

7.  ASSIGNMENT.    This  lease  may  not  be  assigned  without  the  prior  approval  of  the  lessor  in  writing. 
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8.  TERMINATION.  The  lessee  shall  have  the  right  at  the  termination  of  any  rental  year,  oy  givinc  *»i  ice^i  .>« 
previous  notice  in  writing  to  the  Commissioner  of  State  Lands  and  Investments  to  sin  render  and  relinquish  this  lease  r.nd 
thereupon  be  discharged  from  any  obligation  not  theretofore  accrued.  The  lessor  may  declare  this  lease  forfeited  and  cancel 
the  same  through  the  State  Board  of  Land  Commissioners  upon  failure  of  the  lessee  to  fully  comply  with  the  terms  of  this 
lease,  after  written  notice  from  said  board  and  reasonable  lime  fixed  and  allowed  by  it  to  the  lessee  to  perform  the  under- 
taking or  obligation  specified  in  said  notice.  Upon  application  therefore,  the  lessee  shall  be  granted  a  hearing  on  any  notice 
or  demand  of  said  Board  before  the  lease  shall  be  declared  forfeited  or  cancelled. 

9.  SURRENDER  OF  PREMISES.  Upon  the  termination  of  this  lease  lor  any  cause  the  lessee  shall  surrender  posses- 
sion of  the  leased  premises  to  the  lessor  subject  to  lessee's  right  to  re-enter,  hereby  granted,  at  any  time  within  six  months 
after  the  date  of  such  termination,  for  the  purpose  of  remov  ing  all  machinery  and  improvements  belonging  to  the  lessee 
except  those  improvements  as  are  necessary  for  the  preservation  of  the  mine  or  deposit,  which  shall  become  the  properly 
of  lessor.  If  any  of  the  property  of  lessee  is  not  removed  from  the  leased  premises  as  heroin  provided  the  same  shall  be 
deemed  forfeited  to  the  lessor  and  become  its  property. 

10.  PROTECTION  OF  THE  SURFACE.  NATURAL  RESOURCES,  AND  IMPROVEMENTS  The  lessee  agrees  to  lake 
such  reasonable  steps  as  may  be  needed  to  prevent  operations  from  unnecessarily:  (1)  causing  or  contributing  lo  soil  ero- 
sion or  damaging  any  forage  and  timber  growth  thereon;  (2)  polluting  the  waters  of  springs,  streams,  wells,  or  reservoirs; 
(.1)  damaging  crops,  including  forage,  timber,  or  improvements  of  a  surface  owner;  or  (4)  damaging  range  improvement:, 
whether  owned  by  the  lessor  or  by  its  grazing  permittees  or  lessees;  and  upon  any  partial  or  total  relinquishment  or  the 
cancellation  or  expiration  of  this  lease,  or  at  any  other  time  prior  thereto  when  required  by  the  lessor  and  to  the  extent 
deemed  necessary  by  Ihc  lessor,  to  fill  any  sump  holes,  ditches  and  other  excavations,  remove  or  cover  all  debris,  and.  so 
far  us  reasonably  possible,  restore  the  stripped  area  and  spoil  banks  to  a  condition  in  keeping  with  the  concept  of  the  best 
beneficial  use,  including  the  removal  of  structures  as  and  if  required.  The  lessor  may  prescribe  the  steps  to  r>e  taken  and 
restoration  to  be  made  with  respect  to  lands  of  the  lessor  and  improvements  thereon. 

11.  TAXES.  The  lessee  shall  pay  when  due  all  taxes  lawfully  assessed  and  levied  upon  improvements,  output  of 
mines,  or  other  rights,  property  or  assets  of  the  lessee. 

12.  SUCCESSORS  IN  INTEREST.  Each  obligation  hereunder  shall  extend  to,  and  be  binding  upon,  and  every  benefit 
hereof  shall  inure  to,  tiie  heirs,  executors,  administrators,  successors  or  assigns  of  the  respective  parties  hereto. 

IN  WITNESS  WHEREOF,  the  parties  hereto  set  their  hands  and  the  lessor  has  caused  this  agreement  to  be  exe- 
cuted with  the  official  seal  of  the  State  Board  of  Land  Commissioners  on  this  .      ..  day  of  CJt\.  

THE  STATE  OF  MONTANA,  LESSOR 

By  Its  State  Board  of  Land  Commission™ --. 

FORREST  H.  ANDERSON 

C__  '  y  r  President 

Attest- 

^  cy        £  A       /c  a^.^  -A 

P.  0.  Box  7*6  ,'°SM,<' 
Address  of  Lessee  Sheridan,  Wyomlue  t?n01 


See rotary 


The  lessee  agrees  to  comply  with  all  applicable  lawr.  and  regulations 
in  effect  at  the  date  of  this  lease,  or  which  may,  from  time  to  time, 
be  adopted  and  which  do  not  Impair  the  obligations  of  this  contract  and 
which  do  not  deprive  the  lessee  of  an  existing  property  right  recognized 
by  law. 


Commissioner  of  State  Lands  and  Investments 


DECKER  COAL  COMPANY 

Lessee 

P.  0.  Box  746  -  Sheridan,  Wyoming  82801 

Address  of  Lessee 
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State  of  Montana 
COAL  LEASE 

EXCHANGE  Lea*e  No  C-918-67 

This  indenture  of  lease,  made  and  entered  into  between  the  State  of  Montana,  by  and  through  its  lawfully  qualified  arid 
acting  State  Board  of  Land  Commissioners,  hereinafter  referred  to  as  lessor,  and  the  person,  company  or  corporation  here- 
?n  named,  hereinafter  referred  to  as  les-.t".  undci  and  pursuant  to  the  terms  and  provisions  of  J Chapte!  a.  Title  8),  Revved 
Coder,  of  Montana,  1947,  and  all  act  ,  amendatory  thereof  and  supplementary  thereto,  W ITNt.SSRTH . 

The- lessor  in  consideration  of  the  rents  and  royalties  to  be  paid  and  the  conditions  to  be  observed  as  hereinafter  set 
forth  does  hereby  «ran.  and  leas-  to  th,  lessee,  fo.  the  purpose  of  mining  and  disposing  of  coal  and  cons  ruet.ne  nil  such 
works  buildings;  plants,  structures  and  appliances  as  may  be  necessary  and  convenient  to  produce,  save,  care  for,  dispose 
of  and  remove  said  coal,  all  the  lands  herein  described,  as  follows: 

Date  this  lease  takes  effect      Apr  11    12,  1967 

Name  of  Lessee:       Decker  Coal  Company 

P.  0.  Box  746 
Address  of  Lessee:     Sheridan,  Wyoming  82801 

Land  located  in        Big    Hori!  county 

Description  of  Land'       Township  9  South,   Range  40  East 

srrtTo~n n  rn^sifr  


Total  number  of  acres  80  ,  more  or  less,  belonging  to     School  Grant. 

Annual  Rental,  Payable  c.u-h  year  in  ml vancc,  $1.00   per   acre   for    the   f1r«t   ten  years. 

$5.00  per  acre  for  the  eleventh  through  the 
twentieth  year.    $800.00  Exchange  Lease  Fee. 

TO  HAVE  AND  TO  HOLD  the  -.aid  promises  for  a  term  of  20  years,  together  with  the  right,  provided  lessee  has  com- 
plied with  all  of  the  terms  and  conditio!  hereof,  to  lease  said  land  for  additional,  successive  20-year  terms.  If  lessee  shall 
elect  to  extend  this  lease,  lessee  shall  so  notify  lessor  in  writing  at  least  90  days  prior  to  the  aspiration  of  the  original  term, 
or  any  renewal  term,  as  the  case  may  bt  Lessor  expressly  reserves  the  right  reasonably  to  readjust  and  fix  royalties  pay- 
able hereunder  and  other  terms  and  conditions  of  this  lease  in  the  event  lessee  exercises  its  right  to  renew.  Unless  lessee 
files  objections  to  the  proposed  terns  or  a  relinquishment  of  the  lease  within  30  days  after  receipt  of  the  notice  of  proposed 
terms  for  the  ensuing  20-year  renewal,  le  see  shall  be  dee  med  to  have  agreed  to  such  terms 

IT  IS  MUTUALLY  UNDERSTOOD,  AGREED  AND  COVENANTED  BY  AND  BETWEEN  THE  I  ARTIE'S  TO  THIS 
LEASE  AS  FOLLOWS: 

1.  RIGHTS  REoKRV  VAi  i'he  lessor  o.-pnessly  reserves  the  right  to  sell,  lease,  or  otherwise  di.;pos(  of  any  interest  oi 
estate  in  the  land:  heiehy  I.  ul,  exc.-pl  1  t  nitei  St  conveyed  by  this  lease,  provided  th;  I  ti  e  ks  or  hereby  agrees  that 
sales,  leases  or  oti.ti  dispositions  of  any  iuteri";t  oi  estate  in  the  lands  hereby  leased  shall  Ik-  subject  to  the  terms  of  thi> 
!ea.c,  and  shall  not  interfere  wu>.  lb.  n-s-iee's  possession  or  rights  hereunder. 

2.  BOND     The  lessee  shall    ■  n  •■•  iai  ly  upon  the  execution  of  this  lease  furnish  a  surety  bond  in  tie  amount  of 
.$.1,000  .00       conditioned   ipnn  compliance  with  the  previsions  of  this  lease  or,  in  th.-  optee,  „f  the  lessor,  a  cash  de- 
posit in  the  amount  of       t>  i0i.U  .  t.-u 

3.  RENTAL    The  h  s  ee  shall  pa;  tin  lessor  annually,  hi  advance,  for  each  at  re  or  fraction  thereof  covered  by  lie 

lease,  beginning  with  tht   date  «.••:  r  •      take.,  effect,  the  following  rentals:  .  .  A$    abOVe   for  the  first  year; 

AS    abOVe  r„.r  year  for  the  second,  third   fourth,  and  fifth  years,  respectively;  and      ^8  abOVe 

for  the  sixth  and  each  succeeding  >vai  ot  this  lease  such  rental  for  any  year  le  be  ci edited  agam-l  Ue  lust  lu.v.dtic:  as 
they  accrue  under  the  lease  during  the  year  for  which  the  rental  was  paid.  In  no  case  shall  the  annual  rental  payable  here 
under  be  less  than  Fifty  ($50  00)  dollars 

4.  ROYALTY'     The  lessee  ^hall  pay  the  lessor  a  royalty  on  every  ton  of  2,000  pounds  of  coal  mined  during  the  term 

of  the  lease,  said  loyally  to  he  at  the  rate  of      J  54  per  ton  on  lignite  eonl  and      17%i  per  '°n  ""  sub  bilunii 

iiihik  coal,  type  of  coal  to  he  determined  when  production  occurs.  Royalties  shall  he  payable  quai  Ici  ly  within  30  days  from 
Ihe  expiration  of  the  nuailei  in  which  the  eonl  m  mined. 

5.  RKl'ORTS.  At  such  tunes  and  in  such  foini  as  the  lessor  shall  prescribe,  the  lessee  shall  furnish  to  lessor  and  to  the 
Montana  state  bureau  of  mines  and  geology  reports,  plats  and  maps  showing  exploration  data,  development  work,  improve 
nients,  amount  of  leased  deposits  mined,  and  any  other  information  with  respect  to  the  land  leased  which  the  lessor  may 
require. 

6.  INSPECTION.  The  lessee  shall  permit  at  all  reasonable  times  inspection  by  the  lessor  or  the  Montana  State  bu- 
leau  of  mines  and  geology  of  the  leased  premises  and  all  books  and  records  pertaining  to  operations  and  surveys  or  investi- 
gations under  this  lease  The  lessee  shall  also  permit  the  lessor  or  the  Montana  state  bureau  of  mines  and  geology  to  mal  e 
copies  of  and  extracts  from  all  books  and  records  pertaining  to  operations  under  this  lease. 

7.  ASSIGNMENT     This  lease  may  not  be  assigned  without  the  prior  approval  of  the  lessor  in  writing. 
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8.  TERMINATION.  The  lessee  shall  have  the  right  at  the  termination  of  any  rental  year,  by  giving  .it  least  30  days 
previous  notice  in  writing  to  the  Commissioner  of  State  Lands  and  Investments  to  surrender  and  relinquish  this  lease  and 
thereupon  be  discharged  from  any  obligation  not  theretofore  accrued  The  lessoi  nay  declare  this  lease  forfeited  and  cancel 
the  same  through  the  State  Board  of  Land  Commissioners  upon  failure  of  the  lessee  lo  fully  comply  with  tlie  terms  of  this 
lease,  after  written  notice  from  said  board  and  reasonable  time  fixed  an  J  allowed  by  it  to  the  lessee  to  perform  the  under- 
taking or  obligation  specified  in  said  notice.  Upon  application  therefore,  the  lessee  shall  be  granted  a  hearing  on  any  notice 
or  demand  of  said  Board  before  the  lease  shall  be  declared  forfeited  or  cancelled. 

9.  SURRENDER  OF  PREMISES.  Upon  the  termination  of  this  lease  for  any  cause  the  lessee  shall  surrender  posses- 
sion of  the  leased  premises  to  the  lessor  subject  to  lessee's  right  to  re-enter,  hereby  granted,  at  any  time  within  six  months 
after  the  date  of  such  termination,  for  the  purpose  of  removing  all  machinery  and  improvements  belonging  to  the  lessee 
except  those  improvements  as  are  necessary  for  the  preservation  of  the  mine  or  deposit,  which  shall  become  the  property 
ol  lessor.  If  any  of  the  property  of  lessee  is  not  removed  from  the  leased  premises  as  herein  provided  the  same  shall  be 
deemed  forfeited  to  the  lessor  and  become  its  property. 

10.  PROTECTION  OF  THE  SURFACE.  NATURAL  RESOURCES,  AND  IMPROVEMENTS.  The  lessee  agrees  to  lake 
such  reasonable  steps  as  may  be  needed  to  prevent  operations  from  umiece  sarilv  :  (I)  causing  or  contributing  to  soil  ero- 
sion or  damaging  any  forage  and  timber  growth  thereon;  (2)  polluting  the  waters  of  springs,  streams,  wells,  or  reservoirs: 
(3)  damaging  crops,  including  forage,  timber,  or  improvement-;  of  a  surface  owner;  or  (4)  damaging  range  improvements 
whether  owned  by  the  lessor  or  by  its  grazing  permittees  or  lessees;  and  upon  any  partial  or  total  i elmquishment  or  the 
cancellation  or  expiration  of  this  lease,  or  at  any  other  time  prior  thereto  when  required  by  the  lessor  and  to  the  extent 
deemed  necessary  by  the  lessor,  to  fill  any  sump  holes,  ditches  and  other  excavations,  remove  or  cover  all  debris,  and.  so 
far  as  reasonably  possible,  restore  the  stripped  area  and  spoil  banks  to  a  condition  in  keeping  with  the  concept  of  the  best 
beneficial  use,  including  the  removal  of  structures  as  and  if  required.  The  lessor  may  prescribe  the  steps  to  be  taken  and 
restoration  to  be  made  with  respect  to  lands  of  the  lessor  and  improvements  thereon. 

11.  TAXES.  The  lessee  shall  pay  when  due  all  taxes  lawfully  assessed  and  levied  upon  improvements,  output  of 
mines,  or  other  rights,  property  or  assets  of  the  lessee. 

12.  SUCCESSORS  IN  INTEREST.  Each  obligation  hereunder  shall  extend  to.  and  be  binding  upon,  and  every  benefit 
hereof  shall  inure  to,  the  heirs,  executors,  administrators,  successor:  or  assigns  of  the  respective  parties  hereto. 

IN  WITNESS  WHEREOF,  the  parties  hereto  set  their  hands  and  the  lessor  has  caused  this  agreement  to  be  exe- 
cuted with  the  official  seal  of  the  State  Board  of  Land  Commissioners  on  this.  ^        day  of  /f./y  /j  /  •  ;         19  '„ 


Attest: 


THE  STATE  OF  MONTANA,  LESSOR 

By  Its  State  Board  of  Land  Commissioners. 

FORREST  H.  ANDERSON 

)  ,  President 

•  ■  ~   /    ?       '  *z 

■  ■  ir,  ir. 

^  .j  Secretary 

P.  0.  &x  74b  Lessee 
Addiess  of  Lessee       Sheridan,  Wyoming  02801 


The  lessee  agrees  to  comply  with  all 
in  effect  at  the  date  of  this  lease, 
be  adopted  and  which  do  not  impair 
which  do  not  deprive 
by  law. 


applicable  laws  and  regulations 
,  or  which  may,  from  time  to  time, 
the  obligations  of  this  contract  and 
the  lessee  of  an  existing  property  right  recognized 
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EXCHANGE 


State  of  Montana 
COAL  LEASE 

Lease  No.  C -9  19-67 


This  indenture  of  lease,  made  and  entered  into  between  the  State  of  Montana,  by  and  through  its  lawfully  qualified  and 
acting  State  Board  of  Land  Commissioners,  hereinafter  referred  to  as  lessor,  and  the  person,  company  or  corporation  here- 
in named,  hereinafter  referred  to  as  lessee,  under  and  pursuant  to  the  terms  and  provisions  of  Chapter  5,  Title  81,  Revised 
Codes  of  Montana,  1947,  and  all  acts  amendatory  thereof  and  supplementary  thereto,  WITNESSETH: 

The  lessor,  in  consideration  of  the  rents  and  royalties  to  be  paid  and  the  conditions  to  be  observed  as  hereinafter  set 
forth  does  hereby  grant  and  lease  to  the  lessee,  for  the  purpose  of  mining  and  disposing  of  coal  and  constructing  all  such 
works,  buildings,  plants,  structures  and  appliances  as  may  be  necessary  and  convenient  to  produce,  save,  care  for,  dispose 
of  and  remove  said  coal,  all  the  lands  herein  described,  as  follows: 

Date  this  lease  takes  effect:     April    12,  1967 

Name  of  Lessee:       Decker  Coal  Company 

P.  0.  Box  746 
Address  of  Lessee:     Sheridan,  Wyonlng  82801 

Land  located  in_   Big   Hor  !T     county 

Description  of  Land:         Township  6  South,  Range  40  East 
Section  36:  ATi 


Total  number  of  acres  640  more  or  less,  belonging  to        School  Grant. 

Annual  Rental,  Payable  each  year  in  advance,  $1.00    per   acre   for    the   first    ten  years. 

$5.00  per  acre  for  the  eleventh  through  the 
twentieth  year.  $3,200.00  Exchange  Lease  Fee. 

TO  HAVE  AND  TO  HOLD  the  said  premises  for  a  term  of  20  years,  together  with  the  right,  provided  lessee  has  com- 
plied with  all  of  the  terms  and  conditions  hereof,  to  lease  said  land  for  additional,  successive  20-year  terms.  If  lessee  shall 
elect  to  extend  this  lease,  lessee  shall  so  notify  lessor  in  writing  at  least  90  days  prior  to  the  expiration  of  the  original  term, 
or  any  renewal  term,  as  the  case  may  be.  Lessor  expressly  reserves  the  right  reasonably  to  readjust  and  fix  royalties  pay- 
able hereunder  and  other  terms  and  conditions  of  this  lease  in  the  event  lessee  exercises  its  right  to  renew.  Unless  lessee 
files  objections  to  the  proposed  terms  or  a  relinquishment  of  the  lease  within  30  days  after  receipt  of  the  notice  of  proposed 
terms  for  the  ensuing  20-year  renewal,  lessee  shall  be  deemed  to  have  agreed  to  such  terms. 

IT  IS  MUTUALLY  UNDERSTOOD,  AGREED  AND  COVENANTED  BY  AND  BETWEEN  THE  PARTIES  TO  THIS 
LEASE  AS  FOLLOWS: 

1.  RIGHTS  RESERVED.  The  lessor  expressly  reserves  the  right  to  sell,  lease,  or  otherwise  dispose  of  any  interest  or 
estate  in  the  lands  hereby  leased,  except  the  interest  conveyed  by  this  lease,  provided  that  the  lessor  hereby  agrees  that 
sales,  leases  or  other  dispositions  of  any  interest  or  estate  in  the  lands  hereby  leased  shall  be  subject  to  the  terms  of  this 
lease,  and  shall  not  interfere  with  the  lessee's  possession  or  rights  hereunder. 

2.  BOND.    The  lessee  shall  immediately  upon  the  execution  of  this  lease  furnish  a  surety  bond  in  the  amount  of  

$1000.00  conditioned  upon  compliance  with  the  provisions  of  this  lease  or,  in  the  option  of  the  lessor,  a  cash  de- 
posit in  the  amount  of  ^.IQQQ^QQ  

3.  RENTAL.  The  lessee  shall  pay  the  lessor  annually,  in  advance,  for  each  acre  or  fraction  thereof  covered  by  this 
lease,  beginning  with  the  date  this  lease  takes  effect,  the  following  rentals:        As    >bOVC  I0r  tne  f'rst  year; 

 A_S  dbQVe  per  year  for  the  second,  third,  fourth,  and  fifth  years,  respectively;  and    As  BDOVe  

for  the  sixth  and  each  succeeding  year  of  this  lease  such  rental  for  any  year  to  be  credited  against  the  first  royalties  as 
they  accrue  under  the  lease  during  the  year  for  which  the  rental  was  paid.  In  no  case  shall  the  annual  rental  payable  here- 
under be  less  than  Fifty  ($50.00)  dollars. 

4.  ROYALTY.    The  lessee  shall  pay  the  lessor  a  royalty  on  every  ton  of  2,000  pounds  of  coal  mined  during  the  term 

of  the  lease,  said  royalty  to  be  at  the  rate  of  164  -Per  ton  on  lignite  coal  and  .       1  7%{     per  ton  on  sub-bitumi- 

nous  coal,  type  of  coal  to  be  determined  when  production  occurs.  Royalties  shall  be  payable  quarterly  within  30  days  from 
the  expiration  of  the  quarter  in  which  the  coal  is  mined 

5.  REPORTS.  At  such  times  and  in  such  form  as  the  lessor  shall  prescribe,  the  lessee  shall  furnish  to  lessor  and  to  the 
Montana  state  bureau  of  mines  and  geology  reports,  plats  and  maps  showing  exploration  data,  development  work,  improve- 
ments, amount  of  leased  deposits  mined,  and  any  other  information  with  respect  to  the  land  leased  which  the  lessor  may 
require. 

6.  INSPECTION.  The  lessee  shall  permit  at  all  reasonable  times  inspection  by  the  lessor  or  the  Montana  State  bu- 
reau of  mines  and  geology  of  the  leased  premises  and  all  books  and  records  pertaining  to  operations  and  surveys  or  investi- 
gations under  this  lease.  The  lessee  shall  also  permit  the  lessor  or  the  Montana  state  bureau  of  mines  and  geology  to  make 
copies  of  and  extract  j  from  all  books  and  records  pertaining  to  operations  under  this  lease. 

7.  ASSIGNMENT.    This  lease  may  not  be  assigned  without  the  prior  approval  of  the  lessor  in  writing. 
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8.  TERMINATION.  The  lessee  shall  have  the  right  at  the  termination  of  any  rental  year,  by  Riving  at  least  30  days 
previous  notice  in  writing  to  the  Commissioner  of  State  Lands  and  Investments  to  surrender  and  relinquish  this  lease  and 
thereupon  be  discharged  from  any  obligation  not  theretofore  accrued.  The  lessor  may  declare  this  lease  forfeited  and  cancel 
the  same  through  the  State  Board  of  Land  Commissioners  upo.i  failure  of  the  lessee  to  fully  comply  with  the  teims  of  this 
lease,  after  written  notice  from  said  board  and  reasonable  time  fixed  and  allowed  by  it  to  the  lessee  to  perform  the  under- 
taking or  obligation  specified  in  said  notice.  Upon  application  therefore,  the  lessee  shall  be  granted  a  hearing  on  any  notice 
or  demand  of  said  Board  before  the  lease  shall  be  declared  forfeited  or  cancelled. 

9.  SURRENDER  OF  PREMISES.  Upon  the  termination  of  this  lease  for  any  cause  the  lessee  shall  surrender  posses- 
sion of  the  lea::cd  promises  to  the  lessor  subject  to  lessee's  right  to  re-enter,  hereby  granted,  at  any  tune  within  six  months 
after  the  date  of  such  termination,  for  the  purpose  of  removing  all  machinery  and  improvements  belonging  to  the  lessee 
except  those  improvements  as  are  necessary  for  the  preservation  of  the  mine  or  deposit,  which  shall  become  the  property 
of  lessor.  If  any  of  the  property  of  lessee  is  not  removed  from  the  leased  premises  as  herein  provided  the  same  shall  be 
deemed  forfeited  to  the  lessor  and  become  its  property. 

10.  PROTECTION  OF  THE  SURFACE,  NATURAL  RESOURCES,  AND  IMPROVEMENTS.  The  lessee  agrees  to  take 
such  reasonable  steps  as  may  be  needed  to  prevent  operations  from  unnecessarily:  tl)  causing  or  contributing  to  soil  ero- 
sion or  damaging  any  forage  and  timber  growth  thereon;  (2)  polluting  the  waters  <.f  springs,  streams,  wells,  or  reservoirs; 
(3)  damaging  crops,  including  forage,  timber,  or  improvements  of  a  surface  owner;  or  (4)  damaging  range  improvements 
whether  owned  by  the  lessor  or  by  its  grazing  permittees  or  lessees;  and  upon  any  partial  or  total  relinquishment  or  the 
cancellation  or  expiration  of  this  lease,  or  at  any  other  time  prior  thereto  when  required  by  the  lessor  and  to  the  extent 
deemed  necessary  by  the  lessor,  to  fill  any  sump  holes,  ditcnes  and  other  excavations,  remove  or  cover  all  debris,  and,  so 
far  as  reasonably  possible,  restore  the  stripped  area  and  spoil  banks  to  a  condition  in  keeping  with  the  concept  of  the  best 
beneficial  use,  including  the  removal  of  structures  as  and  if  required.  The  lessor  may  prescribe  the  steps  to  be  taken  and 
restoration  to  be  made  with  respect  to  lands  of  the  lessor  and  improvements  thereon. 

11.  TAXES.  The  lessee  shall  pay  when  due  all  taxes  lawfully  assessed  and  levied  upon  improvements,  output  of 
mines,  or  other  rights,  property  or  assets  of  the  lessee. 

12.  SUCCESSORS  IN  INTEREST.  Each  obligation  hereunder  shall  extend  to,  and  be  binding  upon,  and  every  benefit 
hereof  shall  inure  to,  the  heirs,  executors,  administrators,  successors  or  assigns  of  the  respective  parties  hereto. 

IN  WITNESS  WHEREOF,  the  parties  hereto  set  their  hands  and  the  lessor  has  caused  this  agreement  to  be  exe- 
cuted with  the  official  seal  of  the  State  Board  of  Land  Commissioners  on  this  /       /  day  of.  / '  /■   ,  ,  19_-2/  . 


THE  STATE  OF  MONTANA.  LESSOR 

By  Its  State  Board  of  Land  Commissioner?. 

^    y  President 

Attest: 

//  Lessee 
P.  0.  Bov  746 

Address  of  Lessee       Sheridan,  Wyoming  '32801 


Secretary 


The  lessee  agrees  to  comply  with  all  applicable  laws  and  regulations 
in  effect  at  the  date  of  this  lease,  or  which  may,  from  time  to  time, 
be  adopted  and  which  do  not  impair  the  obligations  of  this  contract  and 
which  do  not  deprive  the  lessee  of  an  existing  property  right  recognized 
by  law. 

■  -  4.,;/  ?  "  ^  

Commissioner  of  State  Lands  and  Investments 


Lessee 
Address  of  Lessee 
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Explanation  of  table  B-l  (Analyses  of  overburden  samples) 
Table  B-l  presents  the  results  of  analyses  of  samples  of  overburden 
from  17  core  holes  drilled  in  the  East  Decker  and  North  Extension  areas 
by  the  Decker  Coal  Co.   (fig.  38).    Analyses  were  made  in  accordance  with 
procedures  accepted  by  the  Montana  Department  of  State  Lands.  Samples 
from  the  East  Decker  area  were  analyzed  by  Northern  Testing  Laboratories 
Billings,  Montana;  samples  from  the  North  Extension  area  were  analyzed 
by  Front  Range  Environmental  Lab,  Fort  Collins,  Colorado. 

The  purpose  of  the  analyses  was  to  determine  the  suitability  of 
spoils  materials  derived  from  the  overburden  for  use  as  possible  soil 
substitutes  or  as  a  medium  for  plant  growth,  should  these  materials  be 
left  within  rooting  depth  of  the  surface.     Values  reported  for  trace 
elements  are  those  amounts  that  purportedly  are  soluble  under  normal 
soil  conditions  and  can  be  extracted  by  plants. 

Analyses  were  made  on  samples  obtained  from  drill  cores  where  the 
overburden  was  sufficiently  indurated  to  permit  coring.     Samples  of  poor 
indurated  rocks  such  as  soil,  alluvium,  clinker,  or  weathered  sandstone 
and  shale  were  necessarily  obtained  from  drill  cuttings  reaching  the 
surface  and  assumed  to  be  representative  of  the  sample  interval.  All 
samples  from  the  East  Decker  area  were  taken  from  above  the  Dietz  2  coal 
bed,  which  is  the  lowest  coal  bed  to  be  mined.     The  overburden  in  the 
North  Extension  area,  however,  was  sampled  from  the  surface  to  the  top 
of  the  Canyon  coal  bed  in  the  event  that  the  Decker  Coal  Co.  might  be 
required  by  the  Montana  Department  of  State  Lands  to  mine  the  Canyon 
Coal.    Results  of  all  analyses  are  given  in  table  B-l. 
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A  listing  of  the  various  analyses  and  guidelines  for  interpreting 
the  results  given  in  table  B-\  are  summarized  below: 

pH. --Provides  a  measure  of  the  acidity  or  alkalinity  of  a  sample- 
water  mixture  under  two  conditions:      (1)  a  saturated  paste  and  (2)  a 
1:5  sample-water  dilution.    A  pH  of  7.0  is  neutral;  below  7.0  is  acid; 
above  7.0  is  alkaline.    A  paste  pH  reading  in  excess  of  8.5  usually 
indicates  moderate  to  high  exchangeable  sodium  percentage.     An  increase 
in  pH  reading  of  1.0  or  more  between  the  paste  and  the  1:5  dilution  may 
indicate  a  saline-alkali  condition. 

Soluble  sal ts . --Provides  an  indication  of  the  dissolved  solids 
content  of  leachate  from  the  sample.     Measurements  of  specific  conductance 
are  made  on  a  saturated  soil  paste.     Results  are  reported  in  units  of 
electrical  conductance  (millimhos/cm) .     In  the  Decker  area,  1  millimho/cm 
is  equivalent  to  about  900  milligrams/ litre       (mg/1)  dissolved  solids. 
Readings  of  0  to  2  millimhos/cm  indicate  no  adverse  effect  on  plants. 
Readings  of  2  to  4  millimhos/cm  are  considered  low;  only  sensitive  plant 
species  would  be  affected.     Readings  of  4  to  8  millimhos/cm  are  medium; 
a  number  of  plant  species  would  be  adversely  affected.     Only  very  salt- 
tolerant  plant  species  would  survive  at  readings  above  16  millimhos/cm. 

Sodium-adsorption  ratio  (SAR) . --Calculated  from  the  relationship 
2  

SAR=Na    /  V(Ca      +  Mg     )/2i  where  Na  >  Ca     ,  and  Mg      are  concentrations 
of  the  respective  soluble  cations  expressed  in  milliequivalents  per 
litre  (meq/1).     Values  of  SAR  below  10  indicate  no  adverse  effect  on 
plants.     SAR's  between  10  and  18  indicate  a  possible  sodium  problem. 
SAF's  above  18  indicate  a  probable  alteration  of  the  physical  properties 
of  the  materials  with  consequent  adverse  effects  on  a  potential  plant  cover. 
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Saturation  percentage ♦ --Water  content  of  a  saturated  paste. 
Generally,  the  higher  the  saturation  percentage,  the  higher  will  be  the 
clay  content  of  the  material.    A  high  carbonaceous  content  has  the  same 
effect  on  saturation  percentage  as  a  high  clay  content. 

Texture . --Determined  by  mechanical  analysis  after  disaggregation 
of  the  sample. 

Plant-extractable  amounts  of  elements. 

Boron  (B) . --The  range  in  concentration  between  deficiency  and 
toxicity  is  narrower  for  boron  than  for  any  of  the  other  elements 
that  are  essential  to  plant  growth.     Toxicity  generally  begins 
when  extractable  boron  exceeds  2  to  3  ppm. 

Selenium  (Se).--A  potential  hazard  exists  when  extractable 
selenium  exceeds  1  ppm. 

Molybdenum  (Mo) . --Toxicity  to  plants  occurs  when  soil  materials 
have  poor  drainage,  the  pH  is  neutral  to  alkaline,  and  extractable 
concentrations  exceed  about  5  ppm. 

Mercury  (Hg) . ~ -Concentrat  ions  in  the  overburden  above  the 
Dietz  2  coal  bed  range  from  .001  to  .192.     These  concentrations 
should  not  present  any  appreciable  hazards  to  rehabilitation. 

Zinc  (Zn) . --Levels  of  extractable  zinc  up  to  about  10  ppm 
should  be  nontoxic. 

Iron  (Fe) ♦ --Iron  should  present  no  problems  to  rehabilitation. 

Manganese  (Mn) . --Normal  values  of  manganese  in  soils  range 
from  about  0.5  to  40  ppm.     Concentrations  considerably  in  excess  of 
40  ppm  probably  indicate  strongly  acid  conditions  or  waterlogged 
strata . 


Copper  (Cu) . --Normal  values  of  copper  in  soils  range  from 
about  0.5  to  40  ppm.  Concentrations  in  the  upper  part  of  this 
range  probably  are  toxic  to  plants. 

Cadmium  (Cd) . --Materials  containing  more  than  0.1  ppm 
extractable  cadmium  probably  should  not  be  buried  within  rooting 
depth . 

Lead  (Pb).--Most  compounds  of  lead  in  soil  materials  are 
relatively  insoluable.  Concentrations  of  extractable  lead  in 
excess  of  1  ppm,  therefore,  may  indicate  a  hazard  to  reclamation. 

Nickel  (Ni) . --Concentrations  of  extractable  nickel  in  excess 
of  1  ppm  are  probably  toxic  to  plants. 
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Soil  series  and  soil  phases  mapped  in  the  Decker  area 


B-20 


ANKO  SERIES 

This  series  consists  of  deep  well -drained  soils  formed  in  loamy 
alluvium  on  fans  and  terraces.    Typically  these  soils  have  a  thin  light 
brownish  gray  surface  columnar  clay  loam  subsoils  and  loam  substratum 
with  segregated  lime  and  gypsum. 

Typical  Profile  of  Anko  clay  loam. in  Sec.  16  about  750  feet  east 
and  100  feet  south  of  NW  corner. 

A2      0-2"  Light  gray  (2.5y7/2  when  dry)  loamy  fine  sand;  grayish 
brown  (2.5y5/2  when  moist);  vesicular  massive;  soft  when  dry; 
very  friable  when  moist. 

B2lt  2-6"  Grayish  brown  (2.5y     when  dry)  heavy  clay  loam  in  upper 
2  inches  clay  loam  in  lower  2  inches;  dark  grayish  brown 
(2.5y4/2  when  moist);  strong  medium  and  coarse  columnar 
structure  separating  to  moderate  fine  blocks;  extremely  hard 
when  dry;  firm  when  moist;  sticky  and  plastic  when  wet. 

B22t  6-12"  Light  olive  brown  (2.5y5/3  when  dry)  heavy  loam  or 
sandy  clay  loam;  dark  olive  brown  (2.5y4/3  when  moist); 
strong  medium  prismatic  structure  separating  to  weak  medium 
subangular  blocks;  extremely  hard  when  dry;  very  friable 
when  moist;  slightly  sticky  and  slightly  plastic  when  wet; 
weak  effervescence  with  a  few  masses  of  lime  and  gypsum. 
B3cacs      12-20"  Light  yellowish  brown  (2.5y6/3  when  dry)  heavy  loam; 

light  olive  brown  (2.5y5/3  when  moist);  weak  coarse  prismatic 
structure  separating  to  moderate  medium  and  coarse  blocks; 
very  hard  when  dry;  very  friable  when  moist;  slightly  sticky 
and  slightly  plastic  when  wet;  strong  effervescence  with  a 
few  soft  masses  and  thresds  of  lime  and  gypsum. 
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(Anko  Series  cont.) 

C-^cacs        20-36"  Light  yellowish  brown  (2.5y6/3  when  dry)  loam; light 
olive  brown  (2.5y5/3  when  moist);  massive;  very  hard  when 
dry;  very  friable  when  moist;  slightly  sticky  and  slightly 
plastic  when  wet;  strong  effervescence  with  common  soft 
masses  of  lime  and  a  few  seams  and  masses  of  gypsum. 
C2CS  36-66"  Light  yellowish  brown  (2.5y6/3  when  dry)  loam,  silt 
loam,  and  light  clay  loam  stratified;  light  olive  brown 
(2.5y5/3  when  moist);  hard  when  dry;  very  friable  when  moist 
slightly  sticky  and  slightly  plastic  when  wet;  strong  effer- 
vescence; few  threads  and  masses  of  gypsum. 

Range  in  Characteristics:  The  A  horizons  are  less  than  4  inches 
thick.    The  B2t  horizons  are  clay  loam,  or  sandy  clay  loam  with  25  to 
percent  clay.    The  columnar  structure  is  2  to  6  inches  thick.  The 
C  horizons  are  loam,  sandy  clay  loam  and  fine  sandy  loam.     Depth  to 
bedrock  is  48  inches  to  more  than  8  feet. 
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ANKO  SERIES  BEDROCK  SUBSTRATUM 

This  series  is  a  member  of  a  fine,  loamy,  mixed,  mesic  family  of 
Ustollic  Natrargids .    Typically  these  soils  have  a  one  inch  light  gray 
vesicular  sandy  loam  A2  horizon;  columnar  blocky  clay  loam  B2t  horizon, 
blocky  clay  loam    B3ca  horizon  with  segregated  lime  and  gypsum  and 
clay  loam  C  horizons  underlain  by  siltstone  within  40  inches. 

Typical  Profile  Anko  sandy  clay  loam,  bedrock  substratum  in  Sec.  21 
T9S  R40E  near  N%  corner. 

A2      0-1"  Pale  brown  (10yr6/3    when  dry)  light  fine  sandy  loam; 
dark  feroyn  (10y4/3  when  moist);  vesicular  massive  crust; 
soft  when  dry;  very  friable  when  moist;  nonsticky  and 
nonplastic  when  wet. 

B21t  1-3"  Light  yellowish  brown  (10yr5/4  when  dry)  light  sandy 
clay;  dark  yellowish  brown  (10yr4/4  when  moist);  strong 
fine  and  medium  columnar  structure;  extremely  hard  when  dry; 
firm  when  moist;  sticky  and  plastic  when  wet;  thick  clay  films. 

B22t  3-7"  Light  yellowish  brown  (10yr5/4  when  dry)  heavy  sandy 

clay  loam;  dark  yellowish  brown  (10yr4/4  when  moist);  strong 

medium  prismatic  structure  separating  to  strong  medium 

prismatic  structure  separating  to  strong  fine  and  medium 

blocks;  extremely  hard  when  dry;  frM>le  when  moist;  sticky  and 

plastic  when  wet;  very  weak  effervescence. 

B23t  7-10"  Light  yellowish  brown  (10yr5/4  when  dry)  clay  loam; 
ca 

dark  yellowishibrown  (10yr4/4  when  moist);  strong  fine  and 
medium  prismatic  structure  separating  to  strong  fine  and 
medium  blocks;  extremely  hard  when  dry;  friable  when  moist: 
s:.icky  and  plastic  when  wet;  wer.l'.  effervescence- with  a  few 
soft  masses  of  lime.  B-23 


(Anko  Series  cont.) 

B^cacs        10-42"  Light  olive  brown  (2.5y5/4  when  dry)  clay  loam; 

olive  brown  (2.5y4/4  when  moist);  strong  medium  prismatic 
structure  separating  to  strong  medium  blocks;  extremely 
hard  when  dry;  friable  when  moist;  sticky  and  plastic  when 
wet;  strong  effervescence  with  common  soft  masses  of  lime 
and  a  few  seams  and  nests  of  gypsum. 
24-42"  Grayish  brown  (2.5y5/2  when  dry)  silty  clay  loam; 

dark  grayish  brown  (2.5y4/2  when  moist);  massive;  extremely 
hard  when  dry;  friable  when  moist;  sticky  and  plastic  when 
wet;  strong  effervescence  with  few  soft  masses  of  lime; 
common  seams  and  nests  of  gypsum. 

C2     42-54"  Weakly  consolidated  silts tone  weathered  in  upper  4". 

Range  in  Characteristics:    The  A  horizons  are  less  than  4  inches 
thick.    The  l^t  horizon  is  clay  loam  or  sandy  clay  loam  and  have 
columnar  blocky,  prismatic  blocky,  or  blocky  structure.  Depth 
to  segregated  lime  is  4  to  8  inches.     Depth  to  bedrock  is  30  to  44 
inches . 
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COLBAR  SERIES 


This  series  consists  of  deep,  well-drained  soils  formed  in 
silty  alluvium  on  fans,  footslopes,  and  terraces.    Typically,  these 
soils  have  brown  calcareous  silty  clay  loam  surface  and  light' 
yellowish  brown  calcareous  silt  loam  substratum. 

Typical  profile  of  Colbar  silt  loam  in  Sec.  33,  T8S,  R40E 
250  feet  north  and  750  feet  west  of  SE  corner  in  grainfield. 

A^p      0-6"  Brown  (7.5yr5/4  when  dry)  heavy  silt  loam;  dark 
brown(7.5yr3/4  when  moist);  moderate  fine  granular 
structure;  slightly  hard  when  dry;  very  friable  when 
moist ; slightly  sticky  and  slightly  plastic  when  wet; 
weak  effervescence. 

A\2      6-10"  Brown  (7.5yr5/4  when  dry)  heavy  silt  loam;  brown 
(7.5yr4/4  when  moist);  weak  medium  prismatic  structure 
separating  to  moderate  fine  and  very  fine  subangular 
blocks;  hard  when  dry;  very  friable  when  moist;  slightly 
sticky  and  slightly  plastic  when  wet;  weak  e'f fervescence. 

Ci       10-24"  Pale  brown  (10yr6/4  when  dry)  heavy  silt  loam; 
b  brown  (10yr5/3  when  moist);  weak  coarse  prismatic  structure 

separating  to  weak  medium  subangular  blocks,  hard  when  dry 
very  friable  when  moist;  sticky  and  slightly  plastic  when 
wet;  strong  effervescence. 

C2        24-44"  Light  yellowish  brown  (2.5y6/3  when  dry)  heavy 

silt  loam;  light  olive  brown  (2.5y5/3  when  moist);  massive; 

with  thin  lenses  of  light) silt  loam  and  light  silty 

clay  loam;  hard  when  dry;  very  friable  when  moist;  sticky 

ai.J  slightly  plastic  when  wet;  strong  ef fervescence. 
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(Colbar  Series  Cont.) 

C3       44-66"  Light  yellowish  brown  (2.5y6/3  when  dry)  silt 
loam;  loam;  light    silty  clay  loam;  and  very  fine 
sandy  loam  stratified;  light  olive  brown  (2.5y5/3  when 
moist);  soft  when  dry;  very  friable  when  moist;  slightly 
sticky  and  slightly  plastic  when  wet;  strong  effervescence. 
Range  in  Characteristics:     The  colors  in  upper  12  to  24" 
are  in  hues  of  2.54  to  7.5yr  and  in  2.5  or  lOyr  hued  in  lower  C.  The 
upper  6-12  inches  is  calcareous  or  noncalcareous .     Coarser  stratifi- 
cation can  occur  at  any  depth  below  30  inches.     The  upper  7  to  12 

inches  is  noncalcareous  and  threads  or  a  few  masses  of  segre- 

)  1  we 

gated ,e  are  present  in  same  profile.     The  10  to  40  inch  control 
section  has  20  to  30  percent  clay. 
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COLBAR  SERIES 

Classification:  Ustic  Torriorthent-f ine-silty ,  mixed  (calcareous)  mesic 
family. 

Location:  Sec.  3  T9S  R40E,  400  feet  west  and  250  feet  south  of  N%  corner. 
Profile  Description:  Colbar  silty  clay  loam. 

A^p    0-6"  Brown  (7.5yr5/2  when  dry)  light  silty  clay  loam;  dark 

brown  (7.5yr4/2  when  moist);  weak  fine  and  medium  granular 

structure;  slightly  hard  when  dry;  very  friable  when  moist; 

slightly  sticky  and  plastic  when  wet. 
Al2    6-12"  Brown  (7.5yr5/2  when  dry)  heavy  silt  loam;  dark  brown 

(7.5yr4/2  when  moist);  weak  medium  prismatic  structure 

separating  to  moderate  very  fine  and  fine  subangular  blocks; 

hard  when  dry;  very  friable  when  moist;  slightly  sticky  and 

plastic  when  wet. 

12-20"  Light  yellowish  brown  (2.5y6/3  when  dry)  heavy  silt 
loam;  olive  brown  (2.5y4/3  when  moist);  moderate  medium 
prismatic  structure;  separating  to  moderate  medium  sub- 
angular  blocks;  hard  when  dry;  very  friable  when  moist; 
slightly  sticky  and  plastic  when  wet;  strong  effervescence. 
C2      20-40"  Light  yellowish  brown  (2.5y6/3  when  dry)  heavy  silt 
loam  with  a  few  thin  strata  of  light  silt  loam;  light  olive 
brown  (2.5y5/3  when  moist);  hard  when  dry;  very  friable  when 
moist;  slightly  sticky  and  plastic  when  wet;  strong  effer- 
vescence. 

C3      40-54"  Light  yellowish  brown  (2.5y6/3  when  dry)  silt  loam 
and  very  fine  sandy  loam  stratified;  light  olive  brown 


B-27 


(Colbar  Series  C3  cont.) 

(2.5y5/3  when  moist);  slightly  hard  when  dry;  very  friable 
when  moist;  slightly  sticky  and  slightly  plastic  when  wet; 
strong  effervescence. 
C4      54-66"  Light  yellowish  brown  (2.5y6/3  when  dry)  loam,  very 

fine  sandy  loam,  and  fine  sandy  loam  stratified;  light  olive 
brown(2.5y5/3  when  dry);  soft  when  dry;  very  friable  when 
moist;  nonsticky  and  nonplastic  when  wet;  strong  effervescence. 


B-28 


CORKIM  SERIES 

This  series  consists  of  deep,  well -drained  soils  formed  in 
loamy  alluvium  on  fans,  footslopes,  and  terraces*  Typically, 
these  soils  are  grayish  brown  surface,  paly  brown  prismatic  loams 
subsoils  and  soam  substratum  with  segregated  lime  in  upper  part. 

Typical  Profile  of  Corkim  loam  in  Sec.  4  T9S  R40E,  0.25  mile 
North  and  750  feet  West  of  E%  corner. 

Ap        0-7"  Grayish  brown  (10yr5/2  when  dry)  light  loam; 

dark  grayish  brown  (10yr4/2  when  moist);  weak  fine  and 
very  fine  granular  structure;  soft  when  dry;  very 
friable  when  moist;  nonsticky  and  nonplastic  when  wet. 
B2        7-14"  Yellowish  brown  (10yr5/4  when  dry)  light  loam; 
dark  yellowish  brown  (10yr4/4  when  moist);  moderate 
medium  and  coarse  prismatic  structure;  hard  when  dry; 
very  friable  when  moist;  nonsticky  and  nonplastic 
when  wet;  moderate  effervescence. 
Cjca    14-36"  Light  brownish  gray  (2.5y6/2  when  dry)  light  loam; 
grayish  brown  (2.5y5/2  when  moist);  weak  coarse  prismatic 
in  upper  and  massive  in  lower  part;  hard  when  dry;  very 
friable  when  moist;  nonsticky  and  nonplastic  when  wet; 
strong  effervescence  with  few  to  common  soft  masses 
of  segregated  lime. 
C2        36-54"  Light  brownish  gray  (2.5y6/2  when  dry)  loam 
and  silt  loam;  grayish  brown  (2.5y5/2  when  moist); 
stratified    hard  when  dry;  very  friable  when  moist; 
nonsticky  and  nonplastic  when  wet;  strong  effervescence. 
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(Corkim  Series  cont.) 

C3        54-66"  Loam  and  fine  sandy  loam  stratified  strong 
effervescence. 

Range  in  Characteristics:    The  10  to  40  inch  control  section 
has  about  10  to  18  percent  clay.    The  A  horizon  is  calcareous  in 
many  profiles.    The  B£  horizon  is  absent  or  less  distinct  in  some 
profiles.    Sandy  loam  will  occur  below  30  inches  in  places. 
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CORKIM  SERIES 

Classification:  Ustollic  Camborthid-coarse- loamy ,  mixed,  mesic. 

Location:  Sec.  15  T9S  R40E  600  feet  west  and  400  feet  south  of 
center  of  section. 
Profile  Description:  Corkim  loam. 

0-3"  Grayish  brown  (2.5y5/2  when  dry)  light  loam;  dark 
grayish  brown  (2.5y4/2  when  moist);  weak  fine  granular 
structure;  soft  when  dry;  very  friable  when  moist;  non- 
sticky  and  slightly  plastic  when  wet. 

B2      3-12"  Light  olive  brown  (2.5y5/4  when  dry)  light  loam; 

olive  brown  (2.5y4/4  when  moist);  moderate  medium  prismatic 
structure;  slightly  hard  when  dry;  very  friable  when  moist; 
nonsticky  and  slightly  plastic  when  wet;  weak  effervescence. 

C^ca  12-24"  Light  yellowish  brown  (2.5y6/3  when  dry)  light  loam  ;  light 
olive  brown  (2.5y5/3  when  moist);  weak  coarse  prismatic  in 
upper  and  massive  in  lower  part;  slightly  hard  when  dry;  very 
friable  when  moist;  nonsticky  and  slightly  plastic  when  wet; 
moderate  effervescence;  few  fine  seams  of  lime. 

C2la  24-38"  Light  yellowish  brown(2. 5y6/ 3  when  dry)  light  olive 
brown  (2,5y5/3  when  moist);  massive;  slightly  hard  when  dry; 
very  friable  when  moist;  nonsticky  and  slightly  plastic  when 
wet;  strong  effervescence;  few  soft  masses  and  threads  of 
segregated  lime. 

C3      38-84"  Light  yellowish  brown  (2.5y6/3  when  dry)  light  loam  with 

a  few  thin  strata  of  fine  sandy  loam;  light  olive  brown  (2.5y5/3 

when  moist);  slightly  hard  when  dry;  very  friable  when  moist; 

nonsticky  and  nonplastic  when  wet;  strong  effervescence;  a  few 

soft  masses  of  lime  in  upper  part. 
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HAVERS ON  SERIES 

This  series  consists  of  deep,  well-drained  soils  formed  in 
stratified^  alluvium  on  the  bottomlands  and  flood  plains.  Typ- 
ically, these  soils  have  calcareous  loam  surface  and  upper  sub- 
stratum and  stratified  lower  substratum. 

Typical  Profile  of  Haverson  loam  along  Deer  Creek  in  Sec. 7 
T9S  R40E  in  grain  stubble  field. 

Ap        0-6"  Light  brownish  gray  (2.5y6/2  when  dry)  loam; 

dark  grayish  brown  (2.5y4/2  when  moist);  weak  fine 
and  medium  granular  structure:  slightly  hard  when 
dry,  very  friable  when  moist;  slightly  sticky  and 
slightly  plastic  when  wet;  moderate  effervescence. 
Ci        6-20"  Light  yellowish  brown  (2.5y6/3  when  dry)  light 

loam;  light  olive  brown  (2.5y5/3  when  moist);  massive; 
slightly  hard  when  dry;  very  friable  when  moist: 
slightly  sticky  and  slightly  plastic  when  wet; 
moderate  effervescence. 
C2        20-66"  Light  yellowish  brown  (2.5y6/3  when  dry)  loam; 
fine  sandy  loam  and  light  silt  loam  stratified;  light 
olive  brown  (2.5y5/3  when  moist);  moderate  effervescence. 

Range  in  Characteristics:     Texture  of  upper  6  to  12  inches 
is  loam,  silt  loam,  or  clay  loam.     The  degree,  texture  and  thick- 
ness of  stratification  varies  considerably. 
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HAVERSON  SERIES 

Classification:  Ustic  Torrif luvent-coarse- loamy ,  mixed  (calcareous),  mesic 
family. 

Location:  Sec.  15  T9S  R40E  600  feet  west  and  1200  feet  south  of  center 

of  section. 
Profile  Description:  Haverson  clay  loam. 

0-12"  Grayish  brown  (2.5y5/2  when  dry)  light  silty  clay  loam: 

dark  grayish  brown  (2.5y4/2  when  moist);  moderate  effervescence. 
Cj^      12-20"  Light  yellowish  brown  (2.5y6/3  when  dry)  loam;  light 

olive  brown  (2.5y5/3  when  moist);  massive;  slightly  hard  when 

dry;  very  friable  when  moist;  slightly  sicky  and  slightly 

plastic  when  wet;  moderate  effervescence. 
C2      20-66"  Thinly  stratified  light  loam;  fine  sandy  loam;  silt 

loam;  and  loamy  fine  sand. 
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HELDON  SERIES 

This  series  consists  of  deep  well  drained  soils  formed 
in  alluvium  on  fans  and  terraces.     Typically  these  soils  have 
a  silty  clay  surface  and  subsoil  underlain  by  stratified  loamy 
sediments  below  20  inches. 

Typical  Profile  of  Heldon  silty  clay  in  Sec.  3  T9S  R40E 
about  750  feet  east  of  SW  corner. 

0-3"  Grayish  brown  (2.5y5/2  when  dry)  silty  clay; 
dark  grayish  brown  (2.5y4/2  when  moist);  strong 
very  fine  and  fine  granular  structure;  extremely 
hard  when  dry;  friable  when  moist;  sticky  and  plastic 
when  wet;  very  weak  effervescence. 

B2        3-18"  Grayish  brown  (2.5y5/2  when  dry)  silty  clay; 
dark  grayish  brown  (2.5y4/2  when  moist);  moderate 
fine  and  medium  blocky  structure;  extremely  hard 
when  dry;   firm  when  moist;  sticky  and  plastic  when 
wet;  very  weak  effervescence. 

C2        18-24"  Light  yellowish  brown  (2.5y6/3  when  dry) 

heavy  silty  clay  loam;  light  olive  brown  (2.5y5/3 
when  moist);  massive;  very  hard  when  dry;  friable  when 
moist;  sticky  and  plastic  when  wet;  strong  effervescence. 
IIC3        24-32"  Light  yellowish  brown  (2.5y6/3  when  dry);  light 
clay  loam  and  silty  clay  loam  stratified;  light 
olive  brown   '(2.5y5/3  when  moist);  very  b  .rd  when 
dry;  friable  when  moist;  sticky  and  plastic  when 

wet;  strong  effervescence. 
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IIC^        32-58"  Light  yellowish  brown  (2.5y6/3  when  dry)  loam 

light  olive  brown  (2.5y5/3  when  moist). 
IIC5        58-66"  Loam  and  fine  sandy  loam  stratified. 

Range  in  characteristics:    Thickness  of  clay  is  16  to  24 
inches.    Texture  of  underlying  materials  is  loam,  silt  loam, 
and  fine  sandy  loam  stratified. 
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HYSHAM  SERIES 

This  series  is  a  member  of  a  fine-loamy,  mixed  (calcareous) 
Mesic  family  of  Ustic  Torriorthents .    Typically  these  soils 
have  a  thin  gray  A  horizon,  blocky  or  massive  upper  C  horizon 
and  stratified  lower  horizon. 


Typifying  pedon:    Hysham  clay  loam  on  4%  slope  in  Sec.  21 
T9S  R40E  near  W%  corner. 

A3        0-1"  Light  gray  (2.5y7/2  when  dry)  loam;  grayish 
brown  brown;  (2.5y5/2  when  moist);  vesicular  massive; 

soft    when  dry;  very  friable  when  moist;  nonsticky 
and  nonplastic  when  wet. 
Cl        1-8"  Light  yellowish  brown  (2.5y6/3    when  dry)  light 
clay  loam;  light  olive  brown  (2.5y5/3  when  moist); 
weak  medium  and  coarse  blocky  structure;  extremely 
hard  when  dry;  very  friable  when  moist;  slightly 
sticky, and  slightly  plastic  when  wet;  moderate 
effervescence. 

C2       8-14"  Light  yellowish  brown  (2.5y6/3  when  dry)  light 
clay  loam;  light  olive  brown  (2.5y5/3  when  moist); 
weak  ineium  and  coarse  blocky  structure;  extremely 
hard  when  dry;  friable  when  moist;  sticky  and  plas- 
tic when  wet;  strong  effervescence;  few  soft  masses 
of  lime. 

C2CS     14-40"  Light  yellowish  brown  (2.5y6/3  when  dry)  loam; 

silt  loam,  very  fine  sandy  loam,  light  clay  loam  and 

light  silty  clay  loam  stratified;  light  olive  brown 
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(Hysham  Series  C2CS  cont.) 

(2.5y5/3  when  moist);  extremely  hard    when  dry;  friable 
when  moist;  slightly  sticky  and  slightly  plastic 
when  wet;  strong  effervescence;  few  threads  of 
gypsum. 

40-66"  Light  yellowish  brown  (2.5y6/3  when  dry)  loam 
stratified  with  silt  loam,  light  clay  loam  and 
light  silty  clay  loam  and  fine  sandy  loam;  light 
olive  brown  (2.5y5/3  when  moist);  extremely  hard 
when  dry;  friable  and  very  friable  when  moist;1 
slightly  sticky  and  slightly  plastic  when  wet; 
strong  effervescence. 

Range  in  Characteristics:    Texture  of  A  horizon  is  loam 
or  clay  loam.    The  10  to  40  inch  control  section  has  18  to  30 
percent  clay  with  considerable-  stratification.  Indistinct 
columnar  structure  is  present  in  some  profiles. 
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REISER  SERIES 

This  series  consists  of  deep  well -drained  soils  formed 
in  silty  alluvium  on  fans  and  terraces.    Typically  those  soils 
have  a  very  thin  light  brownish  gray  surface  layer,  brown  blocky 
light  silty  clay  subsoils  and  calcareous  silt  loam  substratum. 

Typical  profile  of  Keiser  silty  clay  loam  in  Sec.  17  T9S 
R40E  NESW. 

0-1"  Light  brownish  gray  (10yr6/2  when  dry)  loam 
dark  grayish  brown  (10yr4/2  when  moist);  moderate 
fine  platy;  soft  when  dry;  very  friable  when  moist; 
slightly  sticky  and  slightly  plastic  when  wet; 
many  unstained  sand  grains. 

Bi        1-4"  Brown  (10yr5/3  when  dry)  light  silty  clay  loam; 
dark  brown  (10yr4/3  when  moist);  moderate  fine  and 
medium  prismatic  structure  separating  to  strong  fine 
blocks;  very  hard  when  dry;  friable  when  moist; 
sticky  and  plastic  when  wet. 

B2xt    4-9"  Brown  (10yr5/3  when  dry)  light  silty  clay; 
dark  brown  (10yr4/3  when  moist);  moderate  fine 
and  medium  prismatic  structure  separating  easily 
to  strong  fine  blocks;  very  hard  when  dry;  friable 
when  moist;  sticky  and  very  plastic  when  wet. 

B31      9-12"  Brown  (10yr5/3  when  dry)  silty  clay  loam; 

dark  brown  (10yr4/3  when  moist);  moderate  medium 
prismatic  structure  separating  easily  to  strong 
fine  and  medium  blocks;  very  hard  when  dry;  friable 
when  moist;  sticky  and  plastic  when  wet;  weak 
effervescence. 
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(Keiser  Series  cont.) 

B32ca  12-18"  Pale  brown  (10yr6/3  when  dry)  light  silty 

clay  loam;  dark  brown  (10yr4/3  when  moist) ;  moderate 
medium  prismatic  structure  separating  to  moderate 
medium  blocks;  very  hard  when  dry;  friable  when 
moist;  slightly  sticky  and  slightly  plastic  when 
wet;  strong  effervescence  with  a  few  soft  masses  of 
segregated  lime. 

C^ca    18-42"  Light  yellowish  brown  (2.5y6/3  when  dry) 
heavy  silt  loam  and  light  silty  clay  loam;  olive 
brown  (2.5y4/3  when  moist);  massive;  hard  when  dry 
very  friable  when  moist;  slightly  sticky  and 
slightly  plastic  when  wet;  strong  effervescence 
with  a  few  soft  masses  of  segregated  lime. 

C2       42-66"  Light  yellowish  brown  (2.5y6/3  when  dry) 
heavy  silt  loam  and  light  silty  clay  loam  strat- 
ified; olive  brown  (2.5y4/3  when  moist);  massive; 
hard  when  dry;  very  friable  when  moist;  sticky 
and  plastic  when  wet;  strong  effervescence. 

Range  in  Characteristics:     The  depth  to  segregated  lime 
is  7-11  inches.     The  B2t  is  silty  clay  loam  or  cilty  clay  with 
34  to  45  percent  clay.     The  horizons  are  silt  loam,  loam,  clay 
loam  or  silty  clay  loam  with  24 -to  30  percent  clay      between  10 
and  40  inches.        Horizon  may  be  coarser  textured  below  42  inches 
and  may  have  a  few  fine  scoria  fragments. 
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KEISER  SERIES 

Classification:  Ustollic  Haplargid -f ine-silty ,  mixed,  mesic  family 
Location:  Sec  1  T9S  R40E  about  800  feet  south  of  center  of  section 
Profile  Description:  Keiser  silty  clay  loam. 

Ap      0-5"  Grayish  brown  (10yr5/3  when  dry)  silty  clay  loam; 
brown  (10yr4/3  when  moist);  strong  fine  and  very  fine 
granular  structure;  hard  when  dry;  very  friable  when 
moist;  slightly  sticky  and  plastic  when  wet. 
I$2it  5-8"  Brown  (10yr5/3  when  dry)  heavy  silty  clay  loam;  dark 

brown  (10yr4/3  when  moist);  strong  fine  and  medium  prismatic 
structure  separating  to  strong  fine  and  medium  blocks; 
very  hard  when  dry;  friable  when  moist;  sticky  and  plastic 
when  wet. 

B22t  8-10"  Brown  (10yr5/3  when  dry)  silty  clay  loam;  dark  brown 
(10yr4/3  when  moist);  strong  medium  bolcks;  very  hard  when 
dry;  friable  when  moist;  sticky  and  plastic  when  wet; 
moderate  effervescence. 

B32ca  10-20"  Pale  brown  (10yr6/3  when  dry)  light  silty  clay 
loam;  dark  brown  (10yr4/3  fwhen  moist);  strong  medium 
prismatic  structure  separating  to  moderate  medium  blocks; 
hard  when  dry;  very  friable  when  moist;  slightly  sticky  and 
slightly  plastic  when  wet;  strong  effervescence;  few  soft 
masses  of  segregated  lime. 

Cjca  20-34"  Light  yellowish  brown  (2.5y6/3  when  dry)  light  silty 

clay  loam  or  heavy  silt  loam;  light  olive  brown  (2.5y5/3 

when  dry) ;  weak  coarse  prismatic  in  upper  and  massive  in 

lower  part;  hard  when  dry;  very  friable  when  moist;  slightly 

sticky  and  slightly  plastic  when  wet;  strong  effervescence; 

common  soft  masses  of  segregated  lime. 
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(Reiser  Series  cont.) 

C2      34-50"  Light  yellowish  brown  (2.5y6/3  when  dry)  silt  loam 

with  a  few  silty  caly  loam  strata;  light  olive  brown  (2.5y5/3 
when  moist);  hard  when  dry;  very  friable  when  moist;  slightly 
sticky  and  slightly  plastic  when  wet;  strong  effervescence. 

C3      50-66"  Light  yellowish  brown  (2.5y6/3  when  dry)  silt  loam; 
loam;  and  fine  sandy  loam  stratified;  light  olive  brown 
(2.5y5/3  when  moist);  strong  effervescence. 


B-41 


KIM  SERIES 

This  series  consists  of  deep,  well  drained  soils  formed 
in  stratified  loamy  allumium  on  fans  and  footslopes.  Typically, 
these  soils  have  a  loam  surface  and  stratified  loam  and  clay 
loam  substratum. 

Typical  Profile  of  Kim  loam  in  Sec.  9  T9S  R40E  just 
east  of  N%  corner. 

0-3"  Grayish  brown  (2.5y5/2  when  dry)  loam; 
dark  grayish  brown  (2.5y4/2  when  moist);  weak 
fine  and  medium  platy  structure;  slightly  hard 
when  dry;  very  friable  when  moist;  slightly  sticky 
and  slightly  plastic  when  wet;  weak  effervescence. 
3-8"  Grayish  brown  (2.5y5/2  when  dry)  heavy  loam; 
dark  grayish  brown  (2.5y4/2  when  moist);  massive; 
hard  when  dry;  very  friable  when  moist;  sticky 
and  slightly  plastic  when  wet;  strong  effervescence. 

C2       8-14"  Grayish  brown  (2.5y5/2  when  dry)  loam  and 
fine  sandy  loam  stratified;  dark  grayish  brown 
(2.5y4/2  when  moist);  hard  when  dry;  very  friable 
when  moist;  slightly  sticky  and  slightly  plastic 
when  wet;  strong  effervescence. 

C3ca    14-26"  Grayish  brown  (2.5y5/2  when  dry)  sandy  clay 

loam  and  loam  stratified;  dark  grayish  brown 

(2.5y4/2  when  moist);  extremely  hard  when  dry; 

friable  when  moist;  slightly  sticky  and  slightly 

plastic  vzhen  wet;  strong  effervescence  with  a  few 

seams  and  soft  masses  of  segregated  lime. 
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(Kim  Series  cont.) 

C^ca    26-38"  Light  yellowish  grown  (2.5y6/3  ^-when  dry)  loam; 
clay  loam;  and  sandy  clay  loam  stratified;  light 
olive  brown  (2.5y5/3  when  moist);  expremely  hard 
twhen  dry;  friable  when  moist;  slightly  sticky  and 
slightly  plastic  when  wet;  strong  effervescence 
with  a  few  soft  masses  of  segregated  lime. 

C5       38-62"  Light  yellowish  brown  (2.5y6/3  when  dry) 
loam  and  sandy  clay  loam  stratified;  light  olive 
brown  (2.5y5/2  when  moist);  expremely  hard  when 
dry;  friable  when  moist;  slightly  sticky  and 
alightly  plastic  when  wet;  strone  effervescence. 

C6        62-70"  Fine  sandy  loam. 

Range  in  Characteristics:     The  texture  of  10  to  40  inches 
control  section  is  loam  with  20  to  30  percent  clay.  The 
horizon  of  segregated  lime  is  not  always  present. 
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McRAE  SERIES 

This  series  consists  of  deep,  well -drained  soils  formed 
in  loam  alluvium  on  fans  and  terraces.    Typically  these  soils 
have  grayish  brown  loam  surface,  light  olive  brown  prismatic 
loam  subsoils,  and  light  yellowish  brown  calcareous  loam 
substratum. 

Typical  Profile  of  McRae  loam  in  Sec.  8  T9S  R40E  about 
400  feet  north  and  600  feet  west  of  SE  corner. 

0-3"  Grayish  brown  (2.5y5/2  when  dry)  loam; 
dark  grayish  brown  (2.5y4/2  when  moist);  moderate 
fine  platy  structure  separating  to  moderate  fine 
granules;  slightly  hard  when  dry;  very  friable 
when  moist;  slightly  sticky  and  slightly  plastic 
when  wet. 

B2        3-12"  Light  olive  brown  (2.5y5/4  when  dry)  heavy 
loam;  olive  brown  (2.5y4/4  when  moist);  moderate 
medium  prismatic  structure;  separating  to  weak 
medium  and  coarse  blocks;  hard  when  dry;  very 
friable  when  moist;  slightly  sticky  and  plastic 
when  wet;  weak  effervescence  in  upper  and  moderate 
effervescence  in  lower  part. 

B3ca    12-18"  Light  yellowish  brown  (2.5y6/3  when  dry) 

heavy  loam;  light  olive  brown  (2.5y5/3  when  moist); 
moderate  coarse  prismatic  structure;  hard  when  dry; 
very  friable  when  moist;  sticky  and  plastic  when  wet; 
strong  effervescence;  few  soft  masses  of  segregated 
lime. 
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(McRae  Series  cont.) 

Cjca    18-30"  Pale  olive  (5y6/3  when  dry)  heavy  loam; 
olive  (5y5/3  when  moist) ;  massive  with  some 
stratification  in  lower  part;  hard  when  dry;  very 
friable  when  moist;  slightly  sticky  and  plastic 
when  wet;  strong  effervescence;  few  soft  masses 
and  threads  of  segregated  lime. 

C2       30-66"  Pale  olive  (5y6/3  when  dry)  loam;  clay 

loam  and  silt  loam  stratified;  olive  (5y5/3  when 
moist);  hard  when  dry;  very  friable  when  moist; 
strong  effervescence. 

Range  in  Characteristics:    The  10  to  40  inch  control 
section  averages  a  loam  with  18  to  25  percent  clay.  The 
A  horizon  is  calcareous  in  places  and  the  B2  hoizon  is  less 
distinct  in  some  profiles. 
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MIDWAY  SERIES 

This  series  consists  of  shallow  soils  formed  in  clayey 
materials  weathered  from  clays tone  or  shales.     Typically  these 
soils  have  light  yellowish  brown  heavy  silty  clay  loam  surface 
and  substratum  underlain  by  weakly  consolidated  bedrock  within 
a  depth  of  20  inches. 

Typical  Profile  of  Midway  silty;  clay  loam  in  Sec.  13 
T9S  R40E  in  SE^;. 

0-2"  Light  olive  gray  (5y6/2  when  dry)  silty  clay 
loam;  olive  gray  (5y5/2  when  moist);  strong  fine 
and  very  fine  granular  structure;  hard  when  dry; 
very  friable  when  moist;  sticky  and  plastic  when 
wet;  moderate  effervescence. 

2-14"  Pale  olive  (5y6/3  when  dry)  heavy  silty  clay 
loam;  olive  (5y5/3  when  moist);  weak  coarse  pris- 
matic structure;  very  hard  when  dry;  friable  when 
moist;  very  sticky  and  plastic  when  wet;  few  fine 
shale  chips  and  weakly  expressed  platy  structure 
in  lower  parts;  strong  effervescence;  few  soft 
masses  of  segregated  lime. 
Q>2        14-30"  Weakly  consolidated  platy  clay  stone. 

Range  in  Characteristics:     Depth  to  the  bedrock  is  4  tO 

20  inches.     Texture  of  regolith  is  silty  clay  loam  or  silty 

clay  with  35  to  45    percent  clay.     Colors  are  in  hues  of  5y 

through  7.5yr.     Segregated  gypsum  occurs  in  many  profiles 

just  above  bedrock. 

The  Midway  soils  are  associated  with  the  shingle  soils  mainly. 
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NELAR  SERIES 

This  series  consists  of  deep,  well-drained  soils  formed 
in  red  colored  loamy  alluvium  on  fans  and  footslopes.  Typically, 
these  soils  have  reddish  brown  light  loam  surface,  light 
reddish  brown  calcareous  light  loam  upper  substratum  and  strat- 
ified lower  substratum. 

Typical  Profile  of  Nelar  loam  in  Sec.  10  T9S  R40E, 
1000  feet  south  and  1100  feet  west  of  NE  corner;  just  north  of 
angle  fence. 

Ml"     0-4"  Reddish  brown  (5yr5/3  when  dry)  light  loam; 

dark  reddish  brown  (5yr3/3  when  moist);  weak  fine 
granular  structure;  soft  when  dry;  very  friable 
when  moist;  monsticky  and  nonplastic  when  wet;  few 
fine  angular  scoria  fragments. 

k\2      4-10"  Reddish  brown  (5yr5/4  when  dry)  light  loam; 
dark  reddish  brown  (5yr3/3  when  moist);  weak  fine 
and  medium  subangular  blocky  structure;  soft  when 
dry;  very  friable  when  moist;  nonsticky  and  non- 
plastic  when  wet;  weak  effervescence. 

Cica    10-42"  Light  reddish  brown  (5yr6/4  when  dry)  light 
loam;  reddish  brown  (5yr4/4  when  moist);  weak 
coarse  prismatic  structure  in  upper  and  massive  in 
lower  part;  slightly  hard  when  dry;  very  friable 
when  moist;  nonsticky  and  nonplastic  when  wet;  few 
small  lime-coated  angular  scoria  and  sandstone 
fragments;  very  strong  effervescence;  few  fiue  tlneads 
of  lime. 
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(Nelar  Series  cont.) 

C2       42-66"  Red  (2.5yr5/5  when  dry)  light  loam  and  fine 
sandy  loam;  reddish  brown  (2.5yr4/4  when  moist); 
massive;  soft  when  dry;  very  friable  when  moist; 
nonsticky  and  nonplastic  when  wet;  about  5  percent 
by  volume  of  fine  angular  sandstone  and  scoria 
fragments . 

Range  in  Characteristics:    The  texture  of  10  to  40  inch 
control  section  is  loam  or  fine  sandy  loam  with  less  than  12 
percent  clay  and  less  than  15  percent  by  volume  of  angular 
fragments.     The  sandy  loam  substratum  can  occur  at  any  depth 
below  30  inches.  A  very  weakly  expressed  82  horizon  is  present 
in  some  profiles. 

Colors  are  in  hues  redder  than  7.5yr. 
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NELAR  SERIES 

Classification:  Entic  Haplustoll-coarse-loamy ,  mixed,  mesic  family. 

Location:  Sec.  11  T9S  R40E  400  feet  north  and  150  feet  east  of 
corner  in  road  cut. 

Profile  Description:  Melar  loam. 

Ai      0-8"  Reddish  brown  (5yr4/4  when  dry)  light  loam;  dark 

reddish  brown  (5yr3/4  when  moist);  moderate  fine  and  very 
fine  granular  structure;  soft  when  dry;  very  friable  when 
moist;  nonsticky  and  nonplastic  when  wet;  few  flat  fragments. 
Cica  8-36"  Light  reddish  brown  (5yr6/3  when  dry)  light  loam; 
reddish  brown  (5yr4/3  when  moist);  weak  coarse  prismatic 
structure;  slightly  hard  when  dry;  very  friable  when  moist; 
nonsticky  and  nonplastic  when  wet;  very  strong  effervescence 
with  a  few  threads  of  lime;  few  lime  coated  angular  fragments. 
C2      36-80"  Reddish  brown  (5yr5/4  when  dry)  light  loam  and  fine 

sandy  loam;  reddish  brown  (5yr4/4  when  moist);  massive;  soft 

when  dry;  very  friable  when  moist;  nonsticky  and  nonplastec 

when  wet;  strong  effervescence;  few  lime  coated  angular  fragments. 

Range  in  Characteristics:     The  texture  of  control    section  is  loam 
or  sandy  loam  with  less  than  12  percent  clay  and  less  than  15  percent  by 
volume  of  angular  fragments.    Bedrock  is  typically  deeper  than  5  feet 
but  can  occur  above  this  depth  in  some  profiles.     The  sandy  loam  sub- 
stratum can  occur  at  any  depth  below  30  inches.    In  places  a  very 
weakly  expressed  B£  horizon  is  present. 

Colors  are  in  hues  redder  than  7.5yr. 

B-49 


NELSON  SERIES 

This  series  consists  of  moderately  deep  soils  formed  in 
sandy  loam  residuum  on  sedimentary  uplands.    Typically,  these 
soils  have  brown  fine  sandy  loam  A  horizon  and  yellowish  brown 
calcareous  fine  sandy  loam  C  horizons  underlain  by  weakly 
consolidated  sandstone  at  about  30  inches. 

Typical  Profile  of  Nelson  fine  sandy  loam  in  Section  21 
T9S  R40E. 

^11      0-4"  Brown  (10yr5/3  when  dry)  fine  sandy  loam; 
dark  brown  (10yr4/3  when  moist);  single-grain 
structure;  soft  when  dry;  very  friable  when  moist; 
nonsticky  and  nonplastic  when  wet. 

A\2      4-10"  Yellowish  brown  (10yr5/4  when  dry)  fine 
sandy  loam;  dark  yellowish  brown  (10yr4/4  when 
moist);  weak  coarse  prismatic  structure;  soft  when 
dry;  very  friable  when  moist;  nonsticky  and  non- 
plastic  when  wet. 

10-24"  Light  yellowish  brown  (10yr6/4  when  dry) 
fine  sandy  loam;  yellowish  brown  (10yr5/5  when 
moist);  weak  coarse  prismatic  structure  in  upper 
part  and  massive  in  lower  part;  slightly  hard  when 
dry;  very  friable  when  moist;  nonsticky  and  non- 
plastic  when  wet;  strong  effervescence  with  a  few 
soft  masses  of  segregated  lime  in  upper  part; 
few  fragments  of  soft  sandstone  in  lower  few  inches. 
C2        24-40"  Strongly  calcareous;  Weakly  consolidated 
sandstone. 
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(NELSON  Series  cont.) 

Range  in  Characteristics:     Depth  to  weakly  consolidated 
sandstone  is  20  to  32  inches.    The  A  horizon  has  weak  effer- 
vescence in  many  profiles.    More  consolidated  sandstone  under 
lays  these  soils  in  places. 
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NEVEE  SERIES 

This  series  consists  of  deep  well-drained  soils  formed 
in  red  colored  silty  alluvium  on  fans  and  terraces.  Typically, 
these  soils  have  reddish  brown  calcareous  silt  loam  suface 
and  substratum. 

Typical  Profile  of  Nevee  silt  loam  in  Sec.  4  T9S  R40E 
about  1750  feet  west  and  500  feet  south  of  NE  corner 

Ap        0-7"  Reddish  brown  (5yr5/4  when  dry)  light  silt 
loam;  dark  reddish  brown(5yr3/4  when  moist) ; 
weak  fine  granular  structure;  soft  when  dry;  very 
friable  when  moist;  nonsticky  and  nonplastic 
when  wet;  weak  effervescence. 

Ci       7-20"  Light  reddish  brown  (5yr6/4  when  dry) 

light  silt  loam;  reddish  brown  (5yr5/4  when  moist) 
weak  medium  prismatic  structure;  slightly  hard 
when  dry;  very  friable  when  moist;  nonsticky  and 
nonplastic  when  wet;  strong  effervescence. 

C2        20-3-"  Light  reddish  brown  (5yr6/4  ^when  dry) 

light  silt  loam;  reddish  brown  (5yr4/4  when  moist); 
massive;  slightly  hard  when  dry;  very  friable  when 
moist;  nonsticky  and  nonplastic  when  wet;  strong 
effervescence. 

C3        30-66"  Reddish  brown  (5yr5/4  when  dry)  light  silt 
loam  with  thin  stratifications  of  very  fine  sandy 
loam;  sofl  when  dry;  very  friable  when  moist;  nonsticky 
and  nonplastic  when  wet;  strong  effervescence. 
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(Nevee  Series  cont.) 

Range  in  Characteristics:  the  A  horizon  has  colors  with 
values  of  5  or  6  dry  and  3  or  4  moist  and  chroma  of  4  or  5  in 
hues  of  7.5yr  and  redder.    The  horizons  have  10  to  12  percent 
clay,  and  have  colors  in    hues  of  5yr  and  redder.  Stratification 
occurs  at  any  depth  below  20  inches.    A  few  threads  or  masses  of 
segregated  lime  are  present  in  some  profiles. 

A  few  fine  angular  sandstone  or  porcelanite  fragments 
are  present  in  some  profiles. 
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NEVILLE  SERIES 

This  series  consists  of  deep  well-drained  soils  formed 
in  reddish  colored,  loamy  alluvium  on  fans  and  terraces. 
Typically,  these  soils  have  reddish  brown  loam  surface  and  red- 
dish brown  stratified  loam  substratum. 

Typical  Profile  of  Neville  loam  in  Sec.  3  T9S  R40E  about 
1000  feet  north  and  500  feet  east  of  center  of  section. 

Ap        0-7"  Reddish  brown  (5yr5/3  when  dry)  loam;  reddish 
brown  (5yr4/3  when  moist);  moderate  fine  granular 
structure;  slightly  hard  when  dry;  very  friable 
when  moist;  slightly  sticky  and  slightly  plastic 
when  wet;  weak  effervescence. 

C^        7-24"  Light  reddish  brown  (5yr6/3  when  dry)  heavy 
loam;  reddish  brown  (5yr4/3  when  moist);  massive; 
hard  when  dry,  very  friable  when  moist;  slightly 
sticky  and  slightly  plastic  when  wet;  moderate 
effervescence. 

C2        24-66"  Light  reddish  brown  (5yr6/4  when  dry)  heavy 
loam  with  thin  silt  loam  and  fine  sandy  loam  strata 
reddish  brown  (5yr5/3  when  moist);  strong  efferves- 
ence. 

Range  in  Characteristics:     Colors  are  in  hues  redder  than 
7.5yr.    Texture  of  10  to  40  inch  control  section  is  loam  or  light 
clay  loam  with  18  to  30  percent  clay.    A  few  flat  angular  scoria 
or  sandstone  fragments  are  prf^nt  5"  Rome  profiles. 
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OKAR  SERIES 

This  series  consists  of  deep,  well  drained  soils  formed  in 
alluvium  on  fans  and  terraces.     Typically  these  soils  have  very  thin 
light  gray  surface  layer,  clayey  subsoils  that  are  columnar  in  upper 
part  and  blocky  prismatic  in  lower  part;  and  silty  clay  loam  sub- 
stratum with  segregated  lime  and  gypsum. 

Typical  Profile  of  Okar  silty  clay  loam  in  Section  17  T9S  R40E 
about  1000  feet  south  of  N%  corner: 

A£         0-2"    Light  gray  (2.5y  7/2  when  dry)  light  very  fine  sandy 


loam;  dark  grayish  brown  (2.5y  4/2  when  dry);  vesicular 


massive  in  upper  1"  and  moderate  very  thin  and  thin  platy 


in  lower  part;  soft  when  dry,  very  friable  when  moist, 


nonsticky  and  nonplastic  when  wet. 


2-7"    Grayish  brown  (2.5y  5/3  with  4/2  coats  when  dry) 


silty  clay;  dark  grayish  brown  (2.5y  4/3  with  3/2  coats 


when  moist);  strong  fine  and  medium  columnar  structure 


separating  to  moderate  medium  and  coarse  blocks;  extremely 


hard  when  dry;  firm  when  moist;  sticky  and  plastic  when  wet. 


7-12"    Light  olive  brown  (2.5y  5/4  when  dry)  light  silty 


clay;  olive  brown  (2.5y  4/4  when  moist);  strong  medium 


prismatic  structure  separating  to  moderate  fine  and  medium 


blocks;  extremely  hard  when  dry;  firm  when  moist;  sticky 


and  plastic  when  wet;  very  weak  effervescence. 


B3ca      12-20"    Light  olive  brown  (2.5y  5/3  with  5/2  coats  when  dry) 


heavy  silty  cl*y  lo?.ir>;  olive  brovm  ( 


2.5y  4/3  with  4/ 2  c^ats 
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when  moist) ;  strong  medium  prismatic  structure  separating 
to  segments;  extremely  hard  when  dry,  friable  when  moist, 
sticky  and  plastic  when  wet;  strong  effervescence  with  a 
few  soft  masses  of  segregated  lime. 

Cica      20-36"    Light  yellowish  brown  (2.5y  6/3  when  dry)  light  silty 
clay  loam;  light  olive  brown  (2.5y  5/3  when  moist);  weak 
prismatic  in  upper  and  massive  in  lower  part;  very  hard 
when  dry;  very  friable  when  moist,  slightly  sticky  and 
slightly  plastic  when  wet,  strong  effervescence  with  a  few 
soft  masses  of  segregated  lime. 

C2         36-44"    Light  yellowish  brown  (2.5y  6/3  when  dry)  light 

silty  clay  loam;  light  olive  brown  (2.5y  5/3  when  moist); 
massive;  very  hard  when  dry,  very  friable  when  moist;  slightly 
sticky  and  slightly  plastic  when  wet;  strong  effervescence. 

C^cs      44-54"    Light  yellowish  brown  (2.5y  6/3  when  dry)  light 
silty  clay  loam,  light  olive  brown  (2.5y  5/3  when  moist) 
massive;  very  hard  when  dry;  very  friable  when  moist, 
slightly  sticky  and  slightly  plastic  when  wet;  strong 
effervescence;  few  fine  threads  of  gypsum. 

54-66"    Light  yellowish  brown  (2.5y  6/3  when  dry)  silt  loam 
with  thin  strata  of  loam  and  light  silty  clay  loam;  light 
olive  brown  (2.5y  5/3  when  moist);  hard  when  dry,  very 
friable  when  moist;  slightly  sticky  and  slightly  plastic 
when  wet;  strong  effervescence;  few  threads  of  gypsum  in 
upper  part. 
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Range  in  Characteristics:     The  A  horizons  are  less  than  4  inches  thick. 
The  B£t  is  silty  clay  loam  or  silty  clay  with  36  to  45  percent  clay 
and  have  columnar,  prismatic  blocky  or  blocky  structure.     The  C  hori- 
zons are  silty  clay  loam,  loam,  and  siltloam  which  become  stratified 
with  coarser  textured  materials  with  depth. 
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OLNEY  SERIES 

This  series  consists  of  deep,  well -drained  soils  formed  in  sandy 
loam  alluvium  on  fans  and  terraces.     Typically,  these  soils  have  a  fire 
sandy  loam  surface,  prismatic  sandy  clay  subsoils  and  sandy  loam  sub- 
stratum with  segregated  lime  in  upper  part. 

Typical  Profile  of  Olney  fine  sandy  loam  in  Sec.  16  T9S  R40E 
about  650  feet  south  and  350  feet  west  of  NE  corner. 

A^        0-2"    Light  brownish  gray  (10yr6/2  when  dry)  fine  sandy 
loam;  dark  grayish  brown  (10yr4/2  when  moist);  vesicular 
massive;  soft  when  dry;  very  friable  when  moist;  nonsticky 
and  nonplastic  when  wet. 

A3         2-4"  Brown  (10yr5/3  when  dry)  heavy  fine  sandy  loam; 

dark  brown  (10yr4/3  when  moist);  moderate  medium  prismatic 
separating  to  strong  fine  and  medium  plates;  slightly 
hard  when  dry;  very  friable  when  moist;  nonsticky  and 
slightly  plastic, 

B21t      4-8"  Brown  (10yr5/3  when  dry)  sandy  clay  loam;  dark 
brown  (10yr4/3  when  moist);  strong  medium  and  coarse 
prismatic  structure  separating  to  weak  medium  blocks; 
very  hard  when  dry;  friable  when  wet;  slightly  sticky  and 
slightly  plastic  when  wet. 

B22t      8-16"  Light  yellowish  brown  (10yr5/4  when  dry)  light 
sandy  clay  loam;  dark  yellowish  brown  (10yr4/4  when 
moist);  strong  medium  and  coarse  prismatic  structure; 
hard  when  dry;  very  friable  when  moist;  slightly  sticky  and 
dlightly  plastic  when  wet. 
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(Olney  Series  cont.) 

B23t      16-20"  Light  yellowish  brown  (10yr5/4  when  dry)  heavy 
sandy  loam;  dark  yellowish  brown  (10yr4/4  when  moist); 
strong  medium  and  coarse  prismatic  structure;  hard  when 
dry;  very  friable  when  moist;  nonsticky  and  slightly 
plastic. 

Bgca      20-3-"  Light  olive  brown  (2.5y5/4  when  dry)  heavy  sandy 
loam;  olive  brown  (2.5y4/4  when  moist);  moderate  coarse 
prismatic  structure;  slightly  hard  when  dry;  very  friable 
when  moist;  nonsticky  and  nonplastic  when  wet;  strong 
effervescence  with  a  few  soft  masses  of  segregated  lime. 

C\ca      30-50"  Light  yellowish  brown  (2.5y6/4  when  dry)  sandy 
loam;  light  olive  brown  (2.5y5/4  when  moist);  massive; 
soft  when  dry;  very  friable  -,7hen  moist;  nonsticky  and 
nonplastic  when  wet;  strong  effervescence  with  a  few 
soft  masses  and  threads  of  segregated  lime. 

C2         50-66"  Light  yellowish  brown  (2.5y6/4  when  dry)  sandy 
loam;  light  olive  brown  (2.5y5/4  when  moist);  massive; 
soft  iwhen  dry;  very  friable  when  moist;  nonsticky  and 
nonplastic  when  wet;  strong  ef f ervescence. 
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OLNEY  SERIES  Deep  over  Bedrock 

Classification:  Ustollic  Haplargid- fine- loamy ,  mixed,  mesic  family 
Location:  Sec.  15  T9S  R40E,  1400  feet  south  and  200  feet  east  of  NW 

corner,  about  100  feet  south  of  stockpile. 
Profile  Description:  Olney  fine  sandy  loam,  deep  over  bedrock. 

An    0-2"  Light  brownish  gray  (10yr6/2  when  dry)  fine  sandy  loam; 
dark  grayish  brown  (10yr4/2  when  moist);  vesicular  massive 
structure;  soft  when  dry;  very  friable  when  moist;  nonsticky 
and  nonplastic  when  wet;  many  unstained  sand  and  silt  sized 
grains . 

Al3    2-4"  Brown  (10yr5/3  when  dry)  light  loam;  dark  brown  (10yr4/3 
when  moist) ;  moderate  medium  prismatic  structure  separating  to 
moderate  fine  and  medium  plates;  slightly  hard  when  dry;  very 
friable  when  moist;  slightly  sticky  and  slightly  plastic  when 
wet . 

B21t  4-12"  Yellowish  brown  (10yr5/4  when  dry)  fine  sandy  clay  loam; 
dark  yelloish  brown  (10yr4/4  when  moist);  strong  medium  pris- 
matic structure  separating  to  moderate  medium  subangular  blocks 
extremely  hard  when  dry;  friable  when  moist;  sticky  and  plastic 
when  wet. 

B22t  12-17"  Brown  (10yr5/3  when  dry)  light  fine  sandy  clay  loam; 
dark  brown  (10yr4/3  when  moist);  strong  medium  prismatic 
structure;  hard  when  dry;  very  friable  when  moist;  slightly 
sticky  and  slightly  plastic  when  wet. 

B31    17-22"  Brown  (10yr5/3  when  dry)  heavy  fine  sandy  loam;  dark 

brown  (10yr4/3  when  moist);  moderate  medium  and  coarse  prismatic 
structure;  hard  when  dry:  very  friable  when  moist;  nonsticky 

and  slightly  plastic  when  wet. 
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(Olney  Series  cont.) 

B32ca  22-30"  Light  yellowish  brown  (2.5y6/3  when  dry)  heavy  fine 

sandy  loam;  olive  brown  (2.5y4/3  when  moist);  moderate  medium 
and  coarse  prismatic  structure;  hard  when  dry;  very  friable 
when  moist;  nonsticky  and  slightly  plastic  when  wet;  strong 
effervescence  with  a  few  soft  masses  of  segregated  lime. 

Cica  36-48"  Olive  yellow  (2.5y6/5  when  dry)  light  fine  sandy  clay 
loam;  light  olive  brown  (2.5y5/5  when  moist);  slightly  sticky 
and  slightly  plastic  when  wet;  massive;  hard  when  dry;  very 
friable  when  moist;  strong  effervescence;  common  soft  masses 
of  segregated  lime;  few  f.ragments  of  soft  sandstone  in  lower 
part. 

IIC2  48-66"  Weakly  consolidated  sandstone. 
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REDBY  SERIES 

This  series  consists  of  deep,  well-drained  soils  formed  in  red 
colored  silty  alluvium  on  fans.     Typically  ,  these  soils  have  reddish 
brown  calcareous  surface  and  substratum. 

Typical  Profile  of  Redby  silt  loam  in  Sec.  33    T9S,  R40E 
750  feet  north  and  1000  feet  west  of  E%  corner. 

Ap         0-6"  Reddish  brown  (5yr5/4  when  dry)  silt  loam;  dark 

reddish  brown  (5yr3/4  when  moist);  weak  fine  granular  structure; 
slightly  hard  when  dry;  very  friable  when  moist;  slightly 
sfeicky  and  slightly  plastic  when  wet;  weak  effervescence. 
6-10"  Reddish  brown  (5yr5/4  when  dry  and  4/4  when  moist) 
silt  loam;  moderate  medium  prismatic  structure;  hard 
when  dry;  very  friable  when  moist;  slgihtly  sticky  and 
slightly  plastic  when  wet;  weak  effervescence. 

C3         10-20"  Reddish  brown  (5yr5/4  when  dry  and  4/4  when  moist) 
silt  loam;  weak  medium  prismatic  structure;  hard  when  dry; 
very  friable  when  moist;  slightly  sticky  and  slightly 
plastic  when  wet;  strong  effervescence  with  a  few  fine 
threads  of  lime. 

C3         20-44"  Light  reddish  brown  (5yr6/3  when  dry)  silt  loam; 
reddish  brown  (5yr4/4  when  moist);  massive;  slightly 
hard  when  dry;  very  friable  when  moist;  slightly  sticky 
and  slightly  plastic  when  wet;  strong  effervescence. 
44-66"  Light  reddish  brown  (5yr6/3  when  dry)  silt  loam; 
loam,  and  very  fine  sandy  loam  stratified;  slightly  hard 
when  dry;  very  friable  when  moist;  nonsticky  and 
nonplastic  when  wet:  strong  effervescence. 
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REDBY  SERIES 

This  series  consists  of  deep,  well-drained  soils  formed  in  red 
colored  silty  alluvium  on  fans.     Typically  ,  these  soils  have  reddish 
brown  calcareous  surface  and  substratum. 

Typical  Profile  of  Redby  silt  loam  in  Sec.  33    T9S ,  R40E 
750  feet  north  and  1000  feet  west  of  E%  corner. 

Ap         0-6"  Reddish  brown  (5yr5/4  when  dry)  silt  loam;  dark 

reddish  brown  (5yr3/4  when  moist);  weak  fine  granular  structure; 
slightly  hard  when  dry;  very  frfsble  when  moist;  slightly 
sticky  and  slightly  plastic  when  wet;  weak  effervescence. 
6-10"  Reddish  brown  (5yr5/4  when  dry  and  4/4  when  moist) 
silt  loam;  moderate  medium  prismatic  structure;  hard 
when  dry;  very  friable  when  moist;  slgihtly  sticky  and 
slightly  plastic  when  wet;  weak  effervescence. 

C3         10-20"  Reddish  brown  (5yr5/4  when  dry  and  4/4  when  moist) 
silt  loam;  weak  medium  prismatic  structure;  hard  when  dry; 
very  friable  when  moist;  slightly  sticky  and  slightly 
plastic  when  wet;  strong  effervescence  with  a  few  fine 
threads  of  lime. 

Cg         20-44"  Light  reddish  brown  (5yr6/3  when  dry)  silt  loam; 
reddish  brown  (5yr4/4  when  moist);  massive;  slightly 
hard  when  dry;  very  friable  when  moist;  slightly  sticky 
and  slightly  plastic  when  wet;  strong  effervescence. 

C4         44-66"  Light  reddish  brown  (5yr6/3  when  dry)  silt  loam; 

loam,  and  very  fine  sandy  loam  stratified;  slightly  hard 
when  dry;  very  friable  when  moist;  nonsticky  and 
nouplastic  when  wet;  strong  effervescence. 
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(Redby  cont.) 

Range  in  Characteristics:     The  colors  are  in  hues  redder  than 
7.5  yr.    The  10  to  40  inch  control  section  has  18  to  25  percent  clay. 
Stratifications  can  occur  at  any  depth  below  30  inches.     A  few  fine 
angular  sandstone  or  porcelantte  fragments  are  present  in  some  profiles. 
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SHINGLE  SERIES 

This  series  consists  of  shallow  soils  formed  in  loamy  materials 
weathered  from  weakly  consolidated  siltstone  on  the  sedimentary  bed- 
rock uplands.    Typically  these  soils  have  light    brownish  gray  silt 
loam  surface  and  pale  olive  silt  loam  substratum  underlain  by  weakly 
consolidated  siltstone  or  loam  stone  within  20  inches. 

Typical  Profile  of  Shingle  silt  loam 

Ai         0-2"  Light  brownish  gray  (2.5y6/2  when  dry)  silt  loam; 

dark  grayish  brown  (2.5y4/2  when  moist);  weak  very  fine 
granular  structure;  soft  when  dry  very  friable  when 
moist;  slightly  sticky  and  slightly  plastic  when  wet; 
strong  effervescence. 

2-18"  Pale  olive  (5y6/3  when  dry)  silt  loam;  olive 
(5y5/3  when  moist);  massive;  slightly  hard  when  dry; 
very  friable  when  moist;  slightly  sticky  and  slightly 
plastic  when  wet;  strong  effervescence. 
C2         18-20"  Olive  colored  calcareous  weakly  consolidated  platy 
siltstone. 

Range  in  Characteristics:  Depth  to  siltstone  or  loamstone  is 
4  to  20  inches.    Texture  of  regolith  is  loam,  silt  loam  or  clay  loam, 
with  less  than  35  percent  clay.    Soft  masses  of  segregated  lime  or 
of  gypsum  are  present  in  some  profiles.     Colors  are  in  hues  of  5y  through 
lOyr. 

The  Shingle  soils  are  associated  with  the  Midway,  Tassel,  Travessilla 
and  Wibaux  soils. 
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SPERLIN  SERIES 

This  series  consists  of  deep,  well-drained  soils  formed  in  red 
colored  loamy  alluvium  on  fans  and  fooslopes.     Typically,  these  soils 
have  reddish  brown  foam  surface  and  light  reddish  brown  calcareous 
loam  substratum  underlain  by  consolidated  bedrock  within  40  inches. 

Typical  Profile  of  Sperlin  loam  in  Sec.  15,  T9S  R40E  about  350 
feet  west  and  125  feet  south  of  NE  corner. 

^11        0-2"  Reddish  brown  (5yr5/4  when  dry    )  light  loam; 

dark  reddish  brown  (5yr3/4  when  moist);  weak  fine  gran- 
ular structure;  slightly  hard  when  dry;  very  friable 
when  moist;  nonsticky  and  nonplastic  when  wet; 

A^2        2-8"  Reddish  brown  (5yr4/4  when  dry)  light  loam;  dark 

reddish  brown  (5yr3/4  when  moist);  weak  medium  and  coarse 
prismatic  structure  separating  to  weak  fine  and  medium 
subangular  blocks;  slightly  hard  when  dry;  very  friable 
when  moist;  slightly  sticky  and  nonplastic. 

C^ca      8-15"  Reddish  brown  (5yr5/4  when  dry)  light  loam; 

reddish  brown  (5yr4/4  when  moist);  weak  medium  and  coarse 
prismatic  structure;  separating  to  weak  subangular  blocks; 
slightly  hard  when  dry;  very  friable  when  moist;  slightly 
sticky  and  nonplastic  when  wet;  very  strong  effervescence 
with  a  few  seams  of  lime. 

^21a      15-30"  Light  brown  "(7 . 5yr6/4  when  dry)  light  loam; 

reddish  brown  (5yr5/4  when  moist);  massive;  slightly 

hard  when  dry;  very  friable  when  moist;  ^onsticky  and 

nonplastic  when  wet;  very  strong  effervescence;  few 

weathered  sandstone  fragments. 
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(Sperlin  Series  cont.) 

C3         30-34"  Light  brown  (7.5yr6/4  when  dry)  fine  sandy  loam; 
reddish  brown  (5yr5/4  when  moist);  massive;  soft  when 
dry;  very  friable  when  moist;  nonsticky  and  nonplastic 
when  wet;  very  strong  effervescence;  few  sandstone 
fragments . 

IIR       Hard  sandstone. 

Range  in  Characteristics:     Depth  to  the  lithic  contact  is  20  to 
40  inches.     Colors  are  in  hues  redder  than  7.5  yr.     The  depth  to  lime 
is  2  to  8  inches.     Coarse  fragments  are  less  than  15  percent.  The 
lower  part  of  control  section  is  fine  sandy  loam  or  sandy  loam. 
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SPERLIN  SERIES 


Classification: 

Location:  Sec.  10  T9S  R40E  800  feet  south  and  800  feet  east  of  NW  corner. 
Profile  Description:  Sperlin  gravelly  loam. 

A\      0-4"  Reddish  brown  (5yr5/3  when  dry)  light  loam;  dark  reddish 
brown  (5yr3/3  when  moist);  weak  fine  granular  structure;  soft 
when  dry;  very  friable  when  moist;  nonsticky  and  nonplastic  w 
when  wet;  5  percent  by  volume  fine  angular  sandstone  and 
scoria  fragments  in  mass  but  about  40  percent  of  surface 
covered  by  fragments. 

C\      4-20"  Reddish  brown  (5yr5/4  when  dry)  light  loam;  reddish  brown 
(5yr4/4  when  moist);  massive;  soft  when  dry;  very  friable  when 
moist;  nonsticky  and  nonplastic  when  wet;  about  5  percent  lime 
coated  angular  fragments;  strong  effervescence. 

C2      20-38"  Light  reddish  brown  (5yr6/3  when  dry)  light  loam  or 
fine  sandy  loam;  reddish  brown  (5yr4/4  when  moist);  massive 
soft  when  dry;  very  friable  when  moist;  nonsticky  and  nonplas- 
tic when  wet;  about  10  percent  by  volume  small  lime  coated 
angular  sandstone  fragments;  strong  effervescence. 

R       38"+  Hard,  baked  sandstone  which  is  shattered  in  upper  part. 
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STONEHAM  SERIES 

This  series  consists  of  deep,  well-drained  soils  formed  in  loam 
alluvium  on  fans  and  terraces.    Typically  these  soils  have  grayish 
brown  loam  surface,  brown  blocky  prismatic  clay  loam  subsoils  and 
loam  substratum  with  segregated  lime  in  upper  part. 

Typifying  Pedon  Stoneham  loam  in  Sec.  3  T9S  R40E  600  feet  north 
and  600  feet  east  of  SW  corner. 

^11       0-1"  Light  brownish  gray  (10yr6/2  when  dry)  loam;  dark 
grayish  brown  (10yr4/2  when  moist);  vesicular  crust 
with  common  unstained  sand  grains;  soft  when  dry;  very 
friable  when  moist;  nonsticky  and  nonplastic  when  wet; 

Ax2       1-3"  Grayish  brown  (10yr5/2  when  dry)  loam;  dark  grayish 
brown  (10yr4/2  when  moist);  strong  very  fine  and  fine 
granular  structure;  hard  when  dry;  very  friable  when 
moist;  slightly  sticky  and  slightly  plastic  when  wet. 

B21t      3-9"  Brown  (10yr5/3  when  dry)  heavy  clay  loam;  dark 
brown  (10yr4/3  when  moist);  strong  fine  and  medium 
prismatic  structure  separating  easily  to  strong  fine 
blocks;  very  hard  when  dry;  friable  when  moist;  sticky 
and  plastic  when  wet. 

B22fc      9-11"  Light  yellowish  brown  (10yr6/4  when  dry)  clay  loam; 
yellowish  brown  (10yr5/4  when  moist);  strong  medium 
prismatic  structure  separating  to  moderate  medium  blocks 
very  hard  when  dry;  friable  when  moist;  sticky  and  plasted 
when  wet;  w^ik  effervescence. 

B3ca      11-20"  Light  yellowish  brown  (10yr6/4  when  dry)  heavy  loam; 
yellowish  brown  (10yr5/4  when  moist);  moderate  medium 
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(Stoneham  Series  cont.) 

prismatic  structure  separating  to  weak  medium  blocks; 
hard  when  dry;  very  friable  when  moist;  slightly  sticky 
and  slightly  plastic  when  wet;  strong  effervescence  with 
a  few  soft  masses  of  lime. 
C^ca      20-32"    Pale  brown  (10yr6/3  when  dry)  heavy  loam;  brown 

(10yr5/3  when  moist);  massive;  slightly  hard  when  dry;  very 
friable  when  moist;  slightly  sticky  and  slightly  plastic 
when  wet;  strong  effervescence  with  eommon  soft  masses 
of  lime. 

C2         32-66"  Pale  brown  (10yr6/3  when  dry)  loam  and  silt  loam 
stratified;  brown  (10yr5/3  when  moist);  hard  when  dry; 
very  friable  when  moist;  slightly  sticky7  and  slightly 
plastic  when  wet;  strong  effervescence. 

Range  in  Characteristics:    The  noncalcareous  solum  is  7  to  12 
inches  thick.    The  I^t  horizon  has  30  to  40  percent  clay.    The  C 
horizon  is  loam  or  light  clay  loam  with  about  24  to  30  percent  clay. 
Stratification  of  coarser  materials  commonly  occur  below  48  inches. 
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STONEHAM  SERIES 

Classification:  Ustollic  Haplargid- fine- loamy ,  mixed  mesic  family. 

Location:  Sec.  12  T9S  R40E  about  1200  feet  south  of  center  of  section. 

Profile  Description :Stoneham  loam 

0-2"  Grayish  brown  (10yr5/2  when  dry)  loam;  dark  brown 
(10yr4/3  when  moist);  strong  very  thin  and  thin  platy 
structure;  soft, when  dry;  very  friable  when  moist;  slightly 
sticky  and  slightly  plastic  when  wet;  many    unstained  sand 
and  silt  sized  grains. 
^21*-  2-7"  Light  yellowiah  brown  (10yr5/4  when  dry)  clay  loam;  dark 
yellowish  brown  (10yr4/4  when  moist) ;  strong  fine  and  medium 
prismatic  structure  separating  to  strong  fine  blocks;  very  hard 
when  dry;  very  friable  when  moist  sticky  and  plastic  when  wet. 
B22t  7-9"  Light  yellowish  brown  (10yr5/4    when  dry)  heavy  loam; 
dark  yellowish  brown  (10yr4/4  when  moist) ;  strong  medium 
prismatic  structure  separating  to  moderate  medium  blocks; 
hard  when  dry;  very  friable  when  moist;  slightly  sticky  and 
slightly  plastic  when  wet. 
Bgca  9-20"  Light  olive  brown  (2.5y5/4  when  dry)  loam;  olive  brown 
(2.5y4/4  when  moist);  strong  medium  prismatic  structure;  hard 
when  dry;  very  friable  when  moist;  slightly  sticky  and  slightly 
plastic  when  wet;  strong  effervescence;  few  soft  masses  of  seg- 
regated lime. 

C^ca  20-36"  Light  brownish  yellow  (2.5y6/3  when  dry)  loam;  light 

olive  brown  (2.5y5/3  when  moist);  massive;  hard  when  dry;  very 
friable  when  moist;  slightly  sticky  and  slightly  plastic  when 
wet;  strong  effervescence;  few  soft  masses  of  segregated  Ike, 
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(Stoneham  Series  cont.) 

C£      36-46"  Light  brownish  yellow  (2.5y6/3  when  dry)  loam;  light 
olive  brown  (2.5y5/3  when  moist);  massive;  slightly  hard 
when  dry;  very  friable  when  moist;  slightly  sticky  and  slightly 
plastic  when  wet;  strong  effervescence. 

C3      46-66"  Light  olive  brown  (2.5y5/3  when  dry)  stratified  loam 
and  fine  sandy  loam  with  a  few  thin  silt  loam  and  very  fine 
sandy  loam  strata;  olive  brown  (2.5y4/3  when  moist);  slightly 
hard  when  dry;  very  friable  when  moist;  strong  effervescence. 
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STONEHAM  SERIES 

Classification:  Ustollic  Haplargid-f ine-loamy,  mixed,  mesic 
Location:  Sec.  4  T9S  R40E  1400  feet  north  and  600  feet  east  of  S%  corner. 
Ap      0-4"  Grayish  brown  (10yr5/2  when  dry)  loam;  dark  grayish  brown 

(10yr4/2  when  dry);  moderate  fine  and  medium  granular  structure; 

slightly  hard  when  dry;  very  friable  when  moist;  slightly  sticky 

and  slightly  plastic  when  wet. 
Bi      4-6"  Grayish  brown  (10yr5/2  when  dry)  heavy  loam;  dark  grayish 

brown  (10yr4/2  when  moist);  moderate  medium  prismatic  structure 

separating  to  moderate  fine  and  medium  blocks;  hard  when  dry; 

very  friable  when  moist;  slightly  sticky  and  plastic  when  wet. 
I$2t    6-10"  Brown  (10yr5/3  when  dry)  light  clay  loam;  dark  brown 

(10yr4/3  when  moist);  strong  medium  prismatic  structure 

separating  to  strong  fine  and  medium  blocks;  very  hard  when  dry; 

friable  when  moist;  sticky  and  plastic  when  wet. 
B31    10-14"  Pale  brown  (10yr6/3  when  dry)  heavy  loam;  brown  (10yr5/3 

when  moj.st)  ;  strong  medium  prismatic  structure  separating  to 

moderate  medium  and  coarse  blocks;  hard  when  dry;  very  friable 

when  moist;  slightly  sticky  and  plastic  when  wet;  moderate 

effervescence. 

B32ca  14-24"  Light  brownish  gray  (10yr6/2  when  dry)  loam;  grayish 

brown  (10yr5/2  when  moist);  moderate  medium  prismatic  structure 
separating  to  moderate  fine  and  medium  blocks;  strong  efferves- 
ence;  common  soft  masses  of  segregated  lime 

C^ca  24-38"  Light  brownish  gray  (10yr6/2  when  dry)  loam;  dark  gray- 
ish brown  (10yr4/2  when  moist);  weak  coarse  prismatic  in  upper 
and  massive  in  lover  part;  hard  T.rhen  dry:  very  friable  T.;hen 
moist;  slightly  sticky  and  slightly  plastic  when  wet;  strong 
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(Stoneham  Series  Clca  cont.) 

effervescence;  few  soft  masses  of  segregated  lime. 

C2      38-60"  Grayish  brown  (10yr5/2  when  dry)  loam  and  silt  loam 
stratified;  dark  grayish  brown  (10yr4/2  when  moist);  hard 
when  dry;  very  friable  when  moist;  slightly  sticky  and 
plastic  when  wet;  strong  effervescence. 

C3      60-66"  Loam  and  fine  sandy  loam  stratified. 
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TASSEL  SERIES 

This  series  consists  of  shallow  soils  formed  in  sandy  loam 
residuum  on  the  sedimentary  bedrock  uplands.     Typically  these  soils 
have  grayish  brown  sandy  loam  surface  and  light  yellowish  brown 
substratum  underlain  by  weakly  consolidated  calcareous  sandstone 
within  20  inches. 

Typical  profile  of  Tassel  fine  sandy  loam  in  Section  21  T9S 
R40E  near  N%  corner: 

0-2"    Grayish  brown  (2.5y  5/2  when  dry)  fine  sandy  loam, 
dark  grayish  brown  (2.5y  4/2  when  moist);  weak  fine 
granular  structure;  soft  when  dry,  very  friable  when 
moist,  nonsticky  and  nonplastic  when  wet. 

C]_  2-4"    Light  olive  brown  (2.5y  5/4  when  dry)  heavy  fine 

sandy  loam;  olive  brown  (2.5y  4/4  when  moist);  weak 
coarse  blocky  structure;  hard  when  dry,  very  friable 
when  moist,  slightly  sticky  and  nonplastic  when  wet. 

C2         4-12"    Light  yellowish  brown  (2.5y  6/3  when  dry)  heavy 
sandy  loam;  light  olive  brown  (2.5y  5/3  when  moist), 
weak  coarse  prismatic  structure,  slightly  hard  when  dry; 
very  friable  when  moist,  slightly  sticky  and  nonplastic 
when  wet,  very  strong  effervescence. 

C3  12-15"    Sandy  loam  with  a  few  fragments  of  soft  sandstone, 

violent  effervescence,  this  is  the  weathered  beds. 
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16-30"    Strongly  calcareous  weakly  consolidated  sandstone. 

Range  in  Characteristics:     Depth  to  the  weakly  consolidated  sandstone 
is  6  to  20  inches.     The  soil  is  either  noncalcareous  or  calcareous 
throughout. 

The  Tassel  soils  occur  in  association  with  the  Corkim,  Nelson, 
Olney,  Shingle,  and  Terry  soils. 
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TENSLEEP  SERIES 

This  series  consists  of  deep,  well  drained  soils  formed  in  red 
colored  silty  alluvium  on  fans  and  terraces.    Typically  these  soils 
have  a  reddish  brown  silt  loam  surface,  reddish  brown  calcareous 
blocky  silty  clay  loam  subsoils  and  brown  stratified  loam  substratum. 

Typical  Profile  of  Tensleep  silt  loam  in  Sec.  10  T9S  R40E  1000 
feet  south  and  200  feet  east  of  NW  corner. 

Ap      0-5"  Reddish  brown  (5yr5/3  when  dry)  silt  loam;  reddish 
brown  (5yr4/3  when  moist) ;  moderate  fine  and  very  fine 
granular  structure;  slightly  hard  when  dry;  very  friable 
when  moist;  slightly  sticky  and  slightly  plastic  when  wet; 
very  weak  effervescence. 

5-8"  Reddish  brown  (5yr5/d  when  dry)  heavy  silt  loam; 
reddish  brown  (5yr4/3  when  moist);  moderate  medium  pri- 
smatic structure  separating  to  moderate  fine  subangular 
blocks;  hard  when  dry;  very  friable  when  moist;  slightly 
sticky  and  slightly  plastic  when  wet;  weak  effervescence. 
I$2lca  8-15"  Reddish  brown  (5yr5/4  when  dry)  silty  clay  loam; 

reddish  brown  (5yr4/3  when  moist);  strong  fine  and  medium 
prismatic  structure  separating  easily  to  strong  fine  and 
medium  blocks;  very  hard  when  dry;  friable  when  moist; 
sticky  and  plastic  when  wet;  moderate  effervescence. 

B22ca  15-22"  Brown  (7.5yr5/4    when  dry)  silty  clay  loam; 

reddish  brown  (7.5yr4/3  when  moist);  strong  medium  pris- 
matic structure  separating  to  moderate  medium  and  coarse 
blocks;  very  hard  when  dry;  friable  when  moist;  sticky  and 
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(Tensleep  Series  cont.) 

plastic  when  wet;  moderate  effervescence  with  a  few  soft 
masses  of  lime. 

I*3ca  22-32"  Brown  (7.5yr5/4  when  dry)  silty  clay  loam;  reddish 

brown  (5yr4/3  when  moist);  moderate  medium  prismatic  structures 
separating  to  weak  medium  blocks;  very  hard  when  dry;  friable 
when  moist;  slightly  sticky  and  slightly  plastic  when  wet; 
strong  effervescence  with  a  few  threads  of  lims. 
32-44"  Brown  (7.5yr5/4  when  dry)  light  clay  loam;  reddish 
brown  (5yr4/3  when  moist);  massive;  very  hard  when  dry 
friable  when  moist;  slightly  sticky  and  slightly  plastic 
when  wet;  strong  effervescence. 

C2      44-54"  Brown  (7.5yr5/4  xrhen  dry)  heavy  loam;  reddish  brown 
(5yr4/4  when  moist);  massive;  hard  when  dry;  very  friable 
when  moist;  slightly  sticky  and  slightly  plastic  when  wet; 
strong  effervescence. 

C3      44-66"  Brown  (10yr5/3  when  dry)  loam  and  fine  sandy  loam; 
dark  yellowish  brown  (10yr4/4  when  moist);  stratified; 
soft  when  dry;  very  friable  when  moist;  nonsticky  and 
nonplastic  when  wet;  stung  effervescence. 
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TERRY  SERIES 

This  series  consists  of  moderately  deep,  sandy  loam  soils  on  the 
sedimentary  bedrock  uplands.     Typically  these  soils  have  brown  sandy 
loam  A  horizon,  brown  prismatic  sandy  loam  B2  horizon,  and  sandy  loam 
C  horizons  underlain  by  weakly  consolidated  calcareous  sandstone  at 
about  30  inches. 

Typical  Profile  of  Terry  in  Section  18  T9S  R41E  about  400  feet 
north  and  200  feet  east  of  W%  corner: 

0-8"    Grayish  brown  (lOyR  5/2  when  dry)  light  sandy  loam; 
dark  brown  (lOyR  3/3  when  moist);  single-grained;  loose 
when  dry  and  moist;  nonsticky  and  nonplastic  when  wet. 

B2         8-20"    Yellowish  brown  (lOyR  5/4  when  dry)  sandy  loam; 
dark  yellowish  brown  (lOyR  4/4  when  moist);  moderate 
coarse  prismatic  structure;  slightly  hard  when  dry;  very 
friable  when  moist,  nonsticky  and  nonplastic  when  wet. 

B3         20-26"    Olive  yellow  (2.5y  6/5  when  dry)  sandy  loam;  light 
olive  brown  (2.5y  5/5  when  moist);  weak  coarse  prismatic 
structure;  slightly  hard  when  dry;  very  friable  when  moist; 
nonsticky  and  nonplastic  when  wet. 

C^ca      26-40"    Olive  yellow,  weakly  consolidated  sandstone 
bedrock. 
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TRAVESILLA  SERIES 

This  series  consists  of  shallow  soils  formed  in  materials 
weathered  in  place  from  consolidated  sandstone.    Typically  these 
soils  hive  channery  loam  or  sandy  loam  surface  and  substratum  layers 
underlain  by  hard  sandstone  within  20  inches. 

Profile  Description 

None  obtained  because  of  limited  extent  of  series  in  survey  area. 
The  content  of  sandstone  fragments  varies  considerably. 
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TULLOCK  SERIES 

This  series  consists  of  moderately  deep  soils  formed  in  sandy 
residuum  on  sedimentary  bedrock  uplands.     Typically  these  soils  have 
a  grayish  brown  loamy  sand  surface  and  loamy  sand  substratum  under- 
lain by  weakly  consolidated  sandstone  at  about  32  inches. 

Typical  Profile  of  Tullock  loamy  sand  in  Section  18  T9S  R41E 
about  600  feet  north  and  600  feet  west  of  center  of  section: 

0-6"    Grayish  brown  (2.5y  5/2  when  dry)  loamy  sand;  dark 
grayish  brown  (2.5y  4/2  when  moist),  single-grained; 
loose  when  dry  or  moist. 

6-24"  Light  yellowish  brown  (2.5y  5/6  when  dry)  loamy 
sand;  olive  brown  (2.5y  4/4  when  moist),  massive;  soft 
when  dry,  very  friable  when  moist. 

C2         24-32"    Olive  yellow  (2.5y  6/6  when  dry)  loamy  sand; 

olive  brown  (2.5y  4/6  when  moist);  massive;  soft  when 
dry,  very  friable  when  moist,  nonsticky  and  nonplastic 
when  wet;  moderate  effervescence. 

C3  32-50"  Weakly  consolidated  calcareous  sandstone.  This 
material  is  compact  and  somewhat  resistant  to  auger  and 
to  root  penetration,  but  is  easily  crushed  with  fingers 
when  wet. 

Range  in  Characteristics:     The  texture  of  the  control  section  (10 
inches  down  to  bedrock)  is  loamy  fine  sand,  loamy  sa^d,  or  fine  sand. 
Part  or  all  of  the  regolith  above  the  bedrock  may  or  may  not  be 
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calcareous.  Typically  the  colors  are  in  2.5y  and  lOyR  hues,  but  where 
associated  with  the  red  soils  they  have  hues  of  7.5yR  and  redder. 
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VALENT  SERIES 

This  series  consists  of  deep  soils  formed  in  sandy  materials  on 
sedimentary  uplands.     Typically  these  soils  have  a  loamy  sand  surface 
and  substratum. 

Typical  profile  of  Valent  loamy  sand  in  Section  18  T9S  R41E  in 

SW%: 

Ai         0-8"    Grayish  brown  (lOyR  5/2  when  dry)  loamy  sand; 

dark  brown  (lOyR  3/3  when  moist);  single-grain;  loose; 
nonsticky  and  nonplastic. 

Ac         8-18"    Grayish  brown  (lOyR  5/2  when  dry)  loamy  sand; 

dark  brown  (lOyR  4/3  when  moist);  single-grain;  loose; 
nonsticky  and  nonplastic. 

18-30"    Yellowish  brown  (lOyR  5/6  when  dry)  loamy  sand; 
dark  yellowish  brown  (lOyR  4/6  when  moist);  soft,  very 
friable,  nonsticky  and  nonplastic. 

C£         30-60"    Light  olive  brown  (2.5y  5/4  when  dry)  light  loamy 
sand,  or  sand;  olive  brown  (2.5y  4/4  when  moist),  soft, 
very  friable,  nonsticky  and  nonplastic;  some  resistance  to 
auger.     Probably  strongly  weathered  weakly  consolidated 
sandstone. 

Range  in  Characteristics:     The  texture  of  10  to  40  inch  control  section 
is  loamy  fine  sand,  loamy  sand,  or  fine  sand.     Typically  the  entire 
profile  is  nonoalcare^  .3  but  lime  is  present  below  36  inches  in  some 
profiles . 
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Where  these  soils  occur  in  areas  of  Sperlin  or  Wibaux,  they  have 
hues  of  7.5yR  and  redder  in  upper  part  or  throughout. 

Weakly  consolidated  sandstone  or  loamstone  will  underlay  these 
soils  at  depths  between  40  and  60  inches  in  places. 
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WANETTA  SERIES 

This  series  consists  of  deep  well-drained  soils  formed  in  loamy 
alluvium  on  terraces.  Typically  these  soils  have  grayish  brown  loam 
surface,  brown  prismatic  clay  loam  subsoils  underlain  by  loose  sands 
and  gravels  between  20  and  40  inches. 

Typical  Profile  of  Wanetta  loam  in  Sec.  1  T9S  R40E  about  800  feet 
south  and  1200  feet  east  of  NW  corner. 

Ap      0-6"  Grayish  brown  (10yr5/2  when  dry)  loam;  dark  grayish 
brown  (10yr4/2  when  moist);  weak  fine  granular  structure; 
slightly  hard  when  dry;  very  friable  when  moist;  slightly 
sticky  and  slightly  plastic  when  wet. 

6-8"  Brown  (10yr5/3  when  dry)  heavy  loam;  dark  brown  (lOyr 
4/3  when  moist);  strong  medium  prismatic  structure  separating 
to  moderate  coarse  plates;  hard  when  dry;  friable  when  moist; 
slightly  sticky  and  slightly  plastic  when  wet. 

B2t    8-20"  Yellowish  brown  (10yr5/4  when  dry)  clay  loam;  dark 

yellowish  brown  (10yr4/4  when  moist);  strong  medium  prismatic 
separating  to  moderate  medium  blocks;  very  hard  when  dry; 
friable  when  moist;  sticky  and  plastic  when  wet;  few  fine 
sandstone  and  scoria  fragments. 

B3      20-28"  Yellowish  brown  (10yr5/4  when  dry)  loam;  dark  yellowish 
brown  (10yr4/4  fwhen  moist) ;  moderate  medium  prismatic  struc- 
ture; hard  when  dry;  very -friable  when  moist;  slightly  sticky 
and  slightly  plastic  when  wet;  about  10  to  15  percent  fine 
angular  sandstorm  and  scoria  fragments;  weak  effervescence 
in  lower  part;  becomes  coarse  sandy  loam  in  lower  part. 


B-85 


(Wanetta  Series  cont.) 

IIC    28-48"  Loose  coarse  and  very  coarse  sands  with  about  30 
percent  by  volume  of  fine  gravels;  weak  effervescence 
in  upper  part  but  increasing  with  depth. 


Range  in  Characteristics:  Depth  to  sand  and  gravel  is  20  to  40 
inches.    The  B2t  is  sandy  clay  loam  or  clay  loam  with  22  to  35  percent 
clay.    Segregated  lime  is  present  above  the  coarse  substratum  in  most 
profiles.    Colors  are  in  2.5y  or  lOyr  hues. 
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WIBAUX  SERIES 

This  series  consists  of  shallow  soils  formed  in  red  colored 
residuum  on  the  sedimentary  bedrock  uplands.    Typically  these  soils 
have  reddish  brown  loam  surface  and  substratum  underlain  by  hard 
sandstone  or  porcilanite  within  20  inches. 


Typical  Profile  of  Wibaux  gravelly  loam  in  Sec.  1  T9§  R40E. 

Ax      0-4"  Reddish  brown  (5yr5/3  when  dry)  angular  gravelly  light 
loam;  dark  reddish  brown  (5yr3/3  when  moist);  weak  fine 
granular;  soft  when  dry;  very  friable  when  moist;  nonsticky 
and  nonplastic  when  wet;  weak  effervescence;  25  percent 
small  channers 

4-12"  Light  reddish  brown  (5yr6/3  when  dry)  angular  gravelly 
light  loam;  reddish  brown  (5yr4/3  uhen  moist);  massive;  soft 
when  dry;  very  friable  when  moist;  nonsticky  and  nonplastic 
when  wet;  strong  effervescence;  20  percent  by  volume  angular 
fragments  of  sandstone  and  scoria. 
R        12"+  Hard  sandstone. 

Range  in  Characteristics:  Depth  to  bedrock  is  4  to  20  inches. 
Texture  of  regolith  is  loam  or  sandy  loam  with  less  than  15  percent 
clay  and  10  to  35  percent  by  volume  of  coarse  fragments. 


B-87 


WIBAUX  SERIES 

Classification:  Lithic  Ustic  Torriorthents  loamy,  mixed  (calcareous) 
mesic  family. 

Location:  Sec.  10  T9S  R40E,  about  1200  feet  south  of  N%  cormer  on  north 
east  facing  20  percent  slope. 

Profile  Description:  Wibaux  fine  sandy  loam. 

0-3"  Reddish  brown  (5yr4/3  when  dry)  fine  sandy  loam;  dark 
reddish  brown  (5yr3/3  when  moist);  single-grained;  loose 
when  dry  and  moist;  nonsticky  and  nonplastic  when  wet;  5 
percent  angular  sandstone  fragments  weak  effervescence. 
3-14"  Reddish  brown  (5yr5/3  when  dry)  fine  sandy  loam; 
reddish  brown  (5yr4/3  when  moist);  massive; loose  when  dry 
and  moist;  nonsticky  and  nonplastic  when  wet;  5  percent  flat 
sandstone  fragments;  strong  effervescence. 
CR      14-20"  Weathered  sandstone;  platy  about  70  percent  flat 

sandstone  fragments  which  are  strongly  weathered 
R        20"+  Consolidated  sandstone. 
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YENLO  SERIES 

This  series  consists  of  deep  well-drained  soils  formed  in  loamy 
alluvium  on  fans  and  terraces.    Typically  these  soils  have  a  light  brown 
ish  gray  fine  sandy  loam  surface,  brown  clay  loam  subsoils  that  are 
columnar  in  upper  few  inches  and  blocky  prismatic  below  and  loam 
substratum  with  segregated  lime  and  gypsum. 

Typical  Profile  of  Yenlo  fine  sandy  loam  in  Sec.  16  about  750  feet 
east  and  100  feet  south  of  NW  corner. 

An    0-1"  Light  brownish  gray  (10yr6/2  when  dry)  light  fine  sandy 
loam;  dark  grayish  brown  (10yr4/2  when  moist);  vesicular  mas- 
sive crust;  soft  when  dry;  very  friable  when  moist;  nonsticky 
and  nonplastic  when  wet;  many  unstained  sand  and  silt  sized 
grains. 

Ai2    1-5"  Grayish  brown  (10yr5/2  when  dry)  light  fine  sandy  loam; 
dark  grayish  brown  (10yr4/2  when  moist);  strong  fine  and 
medium  platy  structure;  soft  when  dry;  very  friable  when 
moist;  nonsticky  and  nonplastic  when  wet. 

^21t  5-8"  Brown  (10yr5/3  with  4/2  coats  when  dry)  heavy  clay  loam; 
dark  brown  (10yr4/3  with  3/2  coats  when  moist);  strong  medium 
columnar  structure  separating  to  moderate  fine  and  medium 
blocks;  extremely  hard  when  dry;  firm  when  moist;  sticky 
and  plastic  when  wet. 

B22t  8-14"  Brown  (10yr5/3  when  dry)  clay  loam;  dark  brown 

(10yr4/3  when  moist) ;  strong  medium  and  coarse  prismatic 
structure  separating  to  segments;  extremely  hard  when  dry; 
firm  when  moist;  sticky  and  plastic  when  wet. 
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(Yenlo  Series  cont.) 

I$3ca  14-24"  Light  yellowish  brown  (2.5y6/3  when  dry)  heavy  loam 
or  light  clay  loam:  light  olive  brown  (2.5y5/3  when  moist); 
moderate  medium  prismatic  stucture  separating  to  moderate 
fine  and  medium  subangular  blocks;  very  hard  when  dry;  friable 
when  moist;  slightly  sticky  and  slightly  plastic  when  wet; 
strong  effervescence  with  a  few  soft  masses  and  threads  of 
segregated  lime. 

C^ca  24-40"  Light  yellowish  brown  (2,5y6/3  when  dry)  heavy  loam; 
light  olive  brown  (2.5y5/3  when  moist);  massive;  very  hard 
when  dry;  friable  when  moist;  slightly  sticky  and  slightly 
plastic  when  wet;  strong  effervescence  with  a  few  soft  masses 
and  threads  of  segregated  lime. 

C2      40-66"  Light  yellowish  brown  (2.5y6/3  when  dry)  loam  with 

thin  strata  of  fine  sandy  loam;  light  olive  brown  (2.5y5/3  when 
moist);  hard  when  dry;  very  friable=when  moist;  slightly  sticky 
and  slightly  plastic  when  wet;  strong  effervescence. 

Range  in  Characteristics:  The  A  horizon  is  4  to  7  inches  thick.  A 
very  thin  A2  horizon  is  present  in  some  places.     The  texture  of  I^t 
averages  a  clay  loam  or  sandy  clay  loam  with  30  to  35  percent  clay.  The 
columnar  structure  is  absent  in  many  profiles.    The  lower  few  inches 
of  I*2t  has  weak  effervescence  in  places.     The  B^ca  and  upper  C  horizon 
are  loam,  light  sandy  clay  loam  or  light  clay  loam  with  24  to  30  percent 
clay.     Sandy  loam  can  occur  at  any  depth  below  50  inches. 
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YENUO  SERIES  BEDROCK  SUBSTRATUM 

This  series  is  a  member  of  a  fine  loamy,  mixed,  mesic  family  of 
Ustollic  Natrargids.  Typically  these  soils  have  light  brownish  gray 
fine  sandy  loam  A  horizons;  clay  loam  B2t  horizons  that  are  columnar 
in  upper  part  and  blocky  prismatic  in  lower  part,  blocky  prismatic 
clay  loam  B3ca  horizons  with  segregated  lime;  clay  loam  B^c  and  Cca 
horizons  with  segregated  lime  and  gypsum  underlain  by  weakly  consol- 
idated loams tone  at  about  3  feet. 

Typical  Pedon:  Yenlo  fine  sandy  loam,  bedrock  substratum  in 
Sec.  21  T9S  R40E  near  N%  corner. 

A\i    0*3"    Grayish  brown  (10yr5/2  when  dry)  fine  sandy  loam;  dark 
grayish  brown  (10yr4/2  when  moist);  vesicular  massive  in 
upper  1  inch;  weak  fine  granular  in  lower  part;  soft  when  dry; 
very  friable  when  moist;  nonsticky  and  nonplastic  when  wet. 

Al2    3-7"  Brown  (10yr5/3  when  dry)  fine  sandy  loam;  dark  brown 
(10yr4/3  when  moist);  weak  medium  prismatic  separating 
to  weak  fine  subangular  blocks;  soft  when  dry;  very  friable 
when  moist;  nonsticky  and  nonplastic  when  wet. 

■^21t  7-9"  Yellowish  brown  (10yr5/4  when  dry)  light  sandy  clay; 
dark  brown  (10yr4/3  when  moist);  strong. fine  and  medium 
coJ.uranar  structure;  extremely  hard  when  dry;  friable  when 
moist;  sticky  and  plastic  when  wet. 

**22t  9-12"  Yellowish  brown  (10yr5/4  when  dry)  heavy  sandy  clay 
loam;  dark  yellowish  brown  (10yr4/4  when  moist);  strong 
medium  prismatic  structure  separating  to  moderate  medium 
blocks;  extremely  hard  when  dry;  friable  when  moist;  sticky 
and  plastic  when  wet. 
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(Yenlo  Series  cont.) 

B23tca  12-14"  Yellowish  brown  (10yr5/4  when  dry)  clay  loam;  dark 

yellowish  brown  (10yr4/4  when  moist);  strong  medium  prismatic 
separating  to  strong  medium  blocks;  extremely  hard  when  dry; 
friable  when  moist;  sticky  and  plastic  when  wet  weak  efferves- 
ence  with  a  few  soft  masses  of  segregated  lime. 

B3ca  14-26"  Light  yellowish  brown  (2.5y6/3  when  dry)  silty  clay 
loam;  light  olive  brown  (2,5y5/3    -when  moist);  strong  fine 
and  medium  prismatic  structure  separating  to  strong  medium 
blocks;  extremely  hard  when  dry;  friable  when  moist;  sticky 
and  plastic  when  wet;  strong  effervescence  with  common  soft 
masses  of  segregated  lime. 
C^cacs    26-36"  Light  yellowish  brown(2.5y6/3  when  dry)  silty  clay 
loam;  light  olive  brown  (2.5y5/3  when  moist);  massive; 
extremely  hard  when  dry;  friable  when  moist;  sticky  arid 
plastic  when  wet;  strong  effervescence  with  a  few  soft 
masses  of  lime  and  few  to  common  seams  and  nests  of  gypsum. 

C2      36-50"  Weakly  consolidated  loamstone  which  is  weathered  in 
upper  few  inches. 

Range  in  Characteristics:  The  B2  horizon  is  a  sandy  clay  loam 
or  clay  loam  with  32  to  39  percent  clay.     Depth  to  bedrock  is  30  to  44 
inches. 
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Soil  phases  mapped  in  the  Decker  area 
Alluvial  lands,  loamy  (Unit  2) 

This  unit  is  on  the  flood  plains  and  bottomlands  in  the  valleys  of 
the  smaller  tributary  streams,  ranging  from  less  than  100  to  about  200 
feet  in  width.    It  consists  of  several  soils  of  varying  textures  and 
varying  depth  to  sand  or  gravel.    The  principal  soils  have  characteristics 
similar  to  those  in  the  Haverson  series.    The  other  most  important  soil 
is  a  deep,  sandy  loam  soil. 

The  soils  in  this  unit  have  been  dissected  to  varying  degrees  by 
stream  channels.    They  may  or  may  not  be  subject  to  overflow  and  deposition 
of  fresh  materials  during  periods  of  high  runoff. 

The  steep  sidewalls  flanking  the  stream  valley  are  included  with 
this  unit  in  places. 
Alluvial  lands,  loamy,  saline  (Unit  32) 

This  unit  occurs  in  the  bottom  of  and  adjacent  to  the  small  tributary 
streams.    The  soils  have  textures  and  other  properties  similar  to  those 
in  mapping  unit  2,  Alluvial  lands,  loamy. 

They  are  wet  or  somewhat  wet  during  all  or  part  of  each  year  and 
contain  varying  concentrations  of  soluble  salts. 
Col  bar  silt  loam  (Unit  11A) 

This  unit  is  on  nearly  level  fans  and  terraces  with  slopes  of  less 
than  2  percent.    It  consists  mainly  of  Colbar  silt  loam  but  includes 
Col  bar  silty  clay  loam  also.    These  two  phases  combined  make  up  more 
than  90  percent  of  the  composition  of  mapping  unit.    The  other  10  percent 
consists  of  Corkim  loam,  Kim  loam,  McRae  loam,  Noude  silt  loam  or 

Redby  silt  loam,  one  or  more  of  which  can  occur  within  any  given  delineation. 
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Col  bar  silt  loam  (Unit  11C) 

This  unit  is  on  the  sloping  fans  and  footslopes  immediately  below 
the  steep  sedimentary  bedrock  upland.    Slopes  are  dominantly  between  2 
and  6  percent  but  slopes  as  steep  as  8  or  10  percent  will  occur  in 
places.    It  consists  of  both  Colbar  silt  loam  but  includes  areas  of 
Col  bar  silty  clay  loam  up  to  10  acres  in  size.    These  two  phases  make  up 
more  than  80  percent  of  the  composition.    The  other  20  percent  includes 
Kim  loam,  McRae  loam,  Nevee  silt  loam,  or  Redby  silt  loam,  all  or  any 
one  of  which  can  occur  as  small  inclusions  in  areas  less  than  3  acres  in 
size  in  any  given  delineation. 

The  Colbar  soils  are  dominantly  more  than  5  feet  deep  but  in  this 
mapping  bedrock  can  occur  at  any  depth  below  48  inches. 
Corkim  loam  (Unit  4) 

This  unit  is  on  nearly  level  terraces  with  slopes  of  less  than  2 
percent  and  on  gently  sloping  fans  with  slopes  of  2  to  4  percent. 
Corkim  loam  makes  up  more  than  90  percent  of  the  composition.    The  other 
10  percent  consists  of  Colbar  silt  loam,  Haverson  loam,  Kim  loam,  Nelar 
loam,  or  a  deep,  sandy  loam  soil.    Any  one  or  more  of  these  can  occur  in 
any  delineation  in  areas  less  than  2  acres  in  size. 
Corkim  loam  (Unit  4C) 

This  unit  is  on  the  sloping  fans  and  footslopes  immediately  below 
the  steep  sedimentary  bedrock  uplands.    Slopes  range  between  4  and  10 
percent.    Corkim  loam  makes  up  more  than  90  percent  of  the  composition. 
McRae  loam,  Nelson  or  Tassel  fine  sandy  loams,  and  a  deep,  sandy 
loam  soil  can  occur  as  small  inclusions.    The  Corkim  soils  are  dominantly 
more  than  5  feet  deep,  but  this  unit  bedrock  can  occur  at  any  depth 
below  40  inches  in  places. 
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This  is  the  phase  of  Corkim  loam  that  occurs  in  mapping  unit  28 
(Tassel-Corkim  loams). 
Haverson  loam  (Unit  12) 

This  mapping  unit  is  on  the  level  bottomlands  and  flood  plains 
along  the  Tongue  River  and  in  the  wider  valleys  of  the  tributary  streams. 
It  consists  mainly  of  Haverson  loam  but  includes  Haverson  clay  loam 
also.    These  two  phases  of  Haverson  make  up  more  than  85  percent  of 
composition.    The  remaining  15  percent  consists  of  a  deep,  sandy  loam 
soil  and  small  inclusions  of  Corkim  loam  and/or  McRae  loam  in  places. 

Where  mapped  in  the  valley  of  Deer  Creek  east  of  the  Tongue  River, 
these  soils  are  more  highly  stratified  and  the  average  of  the  10  to  40 
inch  control  section  has  less  than  18  percent  clay.    Also,  the  deep 
sandy  loam  soil  makes  up  a  higher  percentage  of  the  composition. 
Heldon  silty  clay  (Unit  34) 

This  mapping  unit  is  on  the  level  terrace  in  sec.  3  and  10,  T.  9 
S.,  R.  40  E.    Slopes  are  less  than  1  percent.    Heldon  silty  clay  makes 
up  more  than  95  percent  of  this  unit. 
Keiser  silty  clay  loam  (Unit  7) 

This  mapping  unit  is  on  the  level  and  nearly  level  terraces  and 
fans  with  slopes  of  less  than  2  percent.    Keiser  silty  clay  loam  makes 
up  more  than  75  percent  of  composition.    Hesper  silty  clay  loam  will 
make  up  about  10  to  15  percent  of  composition  in  all  delineations. 
Other  soils  which  can  occur  as  inclusions  are  Stoneham  loam  and  clay 
loam  in  areas  up  to  5  acres  in  size  and  Okar  silty  clay  loam  in  areas  of 
less  than  1  acre  in  size. 
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Keiser-Okar  silty  clay  loam  (Unit  31) 

This  mapping  unit  is  a  complex  consisting  mainly  of  Keiser  silty 
clay  loam  and  Okar  clay  loam  and  silty  clay  loam;  but  with  inclusions  of 
other  soils.    It  is  on  nearly  level  fans  and  terraces  with  slopes  of 
less  than  2  percent. 

Keiser  soils  make  up  about  35  to  45  percent.    Okar  soils  about  30 
to  40  percent  and  other  soils  about  15  to  25  percent  of  the  composition 
of  this  unit. 

The  barren  or  nearly  barren  depressions,  which  are  within  the  range 
of  the  Okar  series,  comprise  about  10  to  15  percent  of  composition 
areawise,  but  will  make  up  as  much  as  30  to  40  percent  of  composition  in 
areas  less  than  2  acres  in  size  and  less  than  10  percent  in  areas  less 
than  1  acre  in  size. 

A  soil  with  surface  layers  more  than  4  inches  thick  and  columnar 
clayey  subsoils  is  the  most  important  of  the  included  soils  in  this 
unit.    Minor  soils  which  can  occur  are  Anko  clay  loam,  Olney  fine  sandy 
loam,  Stoneham  loam,  and  Yenlo  fine  sandy  loam. 

The  Keiser  soils  are  likely  to  have  a  higher  SAR  at  some  depth 
about  5  feet  in  this  mapping  unit  than  in  mapping  unit  7. 
Kim  loam  (Unit  6) 

This  unit  is  on  the  sloping  fans  and  footslopes  immediately  below 
and  flanking  the  steep  uplands  of  shale  outcrop  and  Midway-Shingle  Shale 
outcrop.    Slopes  range  from  2  to  8  percent. 

Kim  loam  comprises  about  70  percent  of  the  unit.    Small  spots 
of  Hysham  loam  and  clay  loam  less  than  1  acre  in  size  make  up  about 
5  percent  of  this  unit  areawise  but  can  make  up  as  much  as  10  to  15 
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percent  of  composition  in  local  areas  up  to  5  acres  in  size.  Other 
soils  which  commonly  occur  are  Colbar  silt  loam,  Corkim  loam,  and  McRae 
loam  in  areas  up  to  3  acres  in  size. 

Kim  soils  are  typically  more  than  6  feet  deep,  but  in  this  mapping 
unit  bedrock  can  underlay  these  soils  at  any  depth  below  40  inches  in 
places. 

McRae  loam  (Unit  21) 

This  unit  is  on  a  gently  sloping  fan  with  slopes  between  2  and  4 
percent.    McRae  loam  makes  up  more  than  90  percent  of  the  composition. 
Small  areas  of  Kim  loam  and  Olney  fine  sandy  loam  are  included. 
Nelar  loam  (Unit  3) 

This  unit  is  on  fans  and  footslopes  and  in  swales  and  drainageways 
adjacent  to  and  associated  with  the  burned  shale  uplands.    Slopes  are 
mainly  between  2  and  6  percent  but  include    some  slopes  up  to  10  percent. 

On  some  of  the  footslopes  areas  of  Sperlin  or  Wibaux  soils  less 
than  1  acre  in  size  are  included  within  the  mapping  unit.    In  these 
positions,  bedrock  can  underlay  these  soils  between  40  and  60  inches. 

On  some  fans  and  footslopes,  the  coarse  fragments  will  exceed  35 
percent  in  some  part  of  the  5  foot  profile  in  areas  less  than  3  acres  in 
size. 

In  sections  7  and  18  east  of  the  Tongue  River,  this  mapping  unit 
includes  soils  that  are  sandy  loam  throughout.    In  section  1,  small 
areas  of  Nevee  silt  loam  are  included. 
Nelson-Tassel  fine  sandy  loams  (Unit  26) 

This  unit  is  on  the  rolling  sedimentary  bedrock  uplands.  Slopes 
are  dominantly  between  6  and  15  percent.    Slopes  steeper  than  16  percent 
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along  drainageways  are  included.    It  is  made  up  of  60  to  70  percent 
Nelson  fine  sandy  loam,  20  to  35  percent  Tassel  fine  sandy  loam,  and  5 
to  10  percent  Corkim  loam,  Olney  fine  sandy  loam  Alice  fine  sandy  loam, 
or  Glenberg  fine  sandy  loam. 

The  shallow  Tassel  soils  are  on  the  convex  ridges  and  crests.  The 
Nelson  soils  are  on  the  mid  and  lower  slopes  below  these  crests.  The 
deeper  soils  are  on  the  small  fans,  footslopes,  in  swales  and  drainageways 
in  areas  up  to  2  acres  in  size. 

The  Tassel  soils  range  in  depth  between  10  and  20  inches  and  Nelson 
soils  20  to  32  inches  to  weakly  consolidated  sandstone.  In  places,  more 
consolidated  sandstone  will  underlay  either  or  both  of  these  soils. 

Included  are  areas  of  Midway,  Shingle,  or  Tullock  soils  less  than 
1  acre  in  size. 

Nelson-Tassel  rocky  sandy  loams  (Unit  33) 

This  unit  is  on  the  rolling  sedimentary  bedrock  uplands  with  slopes 
dominantly  between  6  and  15  percent.    The  distinctive  feature  of  this 
unit  are  the  outcroppings  of  sandstone  and  clinker.    It  consists  of 
about  50  to  60  percent  Nelson  rocky  sandy  loam,  30  to  40  percent  Tassel 
rocky  sandy  loam  and  a  deep  sandy  loam  in  swales  and  drainageways. 

Both  the  Nelson  and  Tassel  soils  have  red  colors  where  this  unit 
merges  or  abuts  against  unit  25-  Sperline-  Wibaux  rocky  loams. 
Nevee  silt  loam  (Unit  16) 

This  unit  is  on  gently  sloping  fans  below  the  burned  siltstone 
uplands.    Slopes  are  between  2  and  4  percent.    Nevee  silt  loam  makes  up 
more  than  90  percent  of  composition.    Small  areas  of  Colbar  silt  loam, 
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Nelar  loam,  Neville  loam,  and  Redby  silt  loam  less  than  2  acres  in  size 
are  included. 

On  the  upper  part  of  the  fans  near  their  juncture  with  the  uplands, 
this  soil  will  contain  up  to  15  percent  flat  angular  scoria  fragments. 
Typically  these  soils  are  more  than  60  inches  deep,  but  in  places  will 
be  underlain  by  bedrock  between  40  ana  60  inches. 
Neville  loam  (Unit  10) 

This  unit  is  on  nearly  level  terraces  with  slopes  of  less  than  2 
percent  and  on  a  gently  sloping  upland  fan  with  slopes  between  2  and  4 
percent.    Neville  loam  comprises  more  than  90  percent  of  the  composition 
of  this  unit.    Col  bar  silt  loam,  Nelar  loam  and  Redby  silt  loam  are  the 
main  inclusions. 

On  the  upland  fan  in  sec.  18,  T.  9  S.,  R.  41  E.,  bedrock  will 
underlay  this  soil  within  2  feet  or  less  in  places. 
Olney  fine  sandy  loam  (unit  30) 

This  unit  is  on  nearly  level  and  gently  sloping  fans  with  slopes 
between  1  and  4  percent. 

Olney  fine  sandy  loam  makes  up  more  than  85  percent  of  this  mapping 
unit.    In  some  delineations,  Yenlo  fine  sandy  loam  will  make  up  about  10 
percent  of  composition.    Small  spots  of  Anko  soils  are  also  present  in 
places,  making  up  less  than  1  percent  of  composition. 

The  depth  to  bedrock  is  typically  more  than  5  feet  but  can  be 
underlain  by  bedrock  between  40  and  60  inches  on  some  slopes. 
Redby  silt  loam  (Unit  14) 

This  unit  is  on  nearly  level  fans  and  terraces  with  slopes  of  less 
than  2  percent.    Redby  silt  loam  comprises  more  than  85  percent  of  the 
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composition.  The  remaining  15  percent  consists  of  Colbar  silt  loam, 
Nelar  loam,  Nevee  silt  loam  and  Neville  loam  in  areas  of  less  than  5 
acres  in  size. 

The  surface  6  to  10  inches  is  silty  clay  loam  rather  than  silt 

loam. 

Shale  outcrop  (Unit  20) 

This  mapping  unit  is  on  very  steep,  rough  broken,  and  dissected 
topography.    It  consists  of  areas  having  more  than  80  percent  barren 
claystone  and/or  siltstone.    The  other  20  percent  is  made  up  of  Midway, 
Shingle,  or  Tassel  soils  which  are  less  than  6  inches  deep  over  the 
bedrock  and  support  very  sparse  cover  or  vegetation. 
Shingle-Midway  complex  (Unit  17) 

This  mapping  unit  is  a  complex  of  Shingle  loam  and  silt  loam  and 
Midway  silty  clay  loam  on  the  rolling  siltstone  and  shale  bedrock 
upland.    Slopes  are  mainly  between  5  and  20  percent.    Steeper  slopes 
along  streamways  are  included. 

Midway  silty  clay  loam  and  Shingle  loam  and  silt  loam  together  make 
up  more  than  80  percent  of  the  composition.  Areas  of  Tassel  sandy  loam 
on  the  crests  of  ridges  in  some  areas  are  included.  Loam,  silt  loam  and 
silty  clay  loam  soils  20  to  40  inches  deep  to  bedrock  are  present  in  all 
delineations  and  can  make  up  as  much  as  20  percent  of  the  unit  in  places. 
Colbar,  Kim,  or  McRae  soils  can  occur  in  swales  and  drainageways ,  and  on 
small  fans  in  areas  of  less  than  2  acres  in  size. 

Both  the  Midway  and  Shingle  soils  are  10  to  20  inches  deep  to 
bedrock. 
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Shingle-Midway  complex  (Unit  17E) 

This  mapping  unit  is  a  complex  of  Shingle  soils  and  Midway  soils  on 
hilly  and  steep  siltstone  and  shale  bedrock  uplands.    Slopes  are  dominantly 
between  20  and  45  percent  but  steeper  slopes  are  included  in  places. 

Midway  and  Shingle  soils  make  up  about  70  percent  of  this  unit  in 
most  delineations.    Shale  and  rock  outcrop  make  up  about  5  percent  in 
areas  less  than  1  acre  in  size.    Other  soils  which  occur  in  most  of 
these  delineations  are  Tassel  sandy  loam  which  make  up  as  much  as  10 
percent  of  composition  in  places.    Colbar,  Kim,  or  McRae  soils  on  small 
fans  and  footslopes  of  less  than  2  acres  in  size  are  included. 

In  this  unit,  Midway  and  Shingle  soils  are  4  to  14  inches  deep  over 
bedrock. 

Shingle-Midway-shale  outcrop  complex  (Unit  27) 

This  mapping  unit  is  a  complex  of  Shingle  loam  and  silt  loam, 
Midway  silty  clay  loam  with  outcrops  of  shale  and  siltstone.    It  is  on 
steep  and  very  steep  sedimentary  uplands  with  slopes  generally  steeper 
than  80  percent  and  shale  and  rock  outcrops  20  to  40  percent  of  composition. 
Ledges  of  sandstone  or  outcrops  of  clinker  will  occur  in  places  in  this 
unit. 

In  this  unit,  both  the  Shingle  and  Midway  soils  are  dominantly  less 
than  8  inches  deep  to  bedrock. 
Shingle-Travessil la  complex  (Unit  19) 

This  mapping  unit  is  a  complex  of  Shingle  loam  and  silt  loam  and 
Travessilla  loam  and  sandy  loam  and  Channery  loam  and  sandy  loam.    It  is 
on  the  rolling  siltstone  and  sandstone  sedimentary  bedrock  uplands 
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with  slopes  dominantly  between  4  and  10  percent.    Shingle  and  Travessilla 
soils  combined  make  up  about  85  to  90  percent  of  composition,  being  of 
about  equal  proportions.    The  other  10  to  15  percent  consists  of  Nelson, 
Tassel  and  other  soils  in  small  areas. 
Shingle-Travessil la  complex  (Unit  19E) 

This  mapping  unit  is  a  complex  of  Shingle  soils  and  Travessilla 
soils  hilly  and  steep  siltstone  and  sandstone  sedimentary  bedrock 
uplands  with  slopes  of  20  to  45  percent.    It  consists  of  Shingle  loam 
and  silt  loam,  Midway  clay  loam  and  Travessilla  loam,  sandy  loam  and 
Channery  loams.    The  Shingle  and  Midway  soils  combined  make  up  about  55 
to  65  percent  Travessilla  soils  about  20  to  30  percent,  and  siltstone 
and  sandstone  outcrops  5  to  10  percent,  and  other  soils  such  as  Midway, 
Tassel  or  Wibaux  up  to  20  percent  of  composition. 
Shingle-Wibaux  complex  (Unit  9) 

This  mapping  unit  is  a  complex  of  Shingle  loam,  silt  loam  and 
gravelly  loam  and  Wibaux  gravelly  and  Channery  loam  on  the  rolling  to 
hilly  shale  uplands.    Slopes  are  dominantly  from  20  to  45  percent  with 
some  small  inclusions  of  areas  having  slopes  of  less  than  20  percent  and 
greater  than  45  percent. 

Shingle  loam  and  silt  loam  make  up  about  50  to  70  percent  Wibaux, 
Channery  and  gravelly  loam,  20  to  35  percent,  shale  and/or  rock  outcrop 
about  5  percent,  and  deep  soils  in  valleys  less  than  5  percent  of 
composition.    The  Shingle  soils  are  on  the  lower  slopes  below  the 
Wibaux  soils  which  are  mainly  on  the  tops  of  ridges  and  crests. 

In  this  unit,  the  upper  part  of  the  Shingle  soils  has  reddish 
colors. 
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Shingl e-Wi baux-shal e  outcrop  complex  (Unit  29) 

This  mapping  unit  is  a  complex  of  Shingle  loam,  silt  loam  and 
gravelly  loam,  Wibaux  gravelly,  Channery  and  stony  loams  and  outcropping 
of  sandstone  clinker,  and/or  siltstone.    It  is  on  hilly  and  steep  burned 
shale  uplands  with  slopes  dominantly  more  than  40  percent. 

The  Shingle  soils  make  up  about  40  to  50  percent,  Wibaux  soils 
about  20  to  30  percent,  Midway  soils  10  to  20  percent  and  shale  and/or 
rock  outcrop  about  15  to  25  percent.    The  outcroppings  consist  of 
siltstone,  sandstone,  or  clinker. 

In  this  unit,  the  Shingle  and  Midway  soils  are  less  than  10  inches 
deep  to  bedrock  and  the  Wibaux  soils  are  less  than  6  inches  deep. 
Sperl ine-Wibaux  loams  (Unit  5) 

This  unit  is  on  the  rolling  burned  shale  uplands.    Slopes  range 
between  5  and  15  percent. 

This  unit  is  made  up  of  Sperl ine  loam  and  gravelly  loam  and  Wibaux 
gravelly  and  Channery  loam.    These  two  soils  make  up  about  90  percent  of 
the  composition  of  which  40  to  60  percent  is  Sperl ine  soils  and  30  to  50 
percent  is  Wibaux  soils.    The  other  10  percent  consists  of  Nelar  loam  in 
swales  and  rock  outcrop.    The  Wibaux  soils  are  on  the  convex  ridges, 
crests  and  knolls.    The  Sperlin  soils  are  on  the  mid  and  lower  parts  of 
the  slopes  below  the  Wibaux  soils;  on  the  longer  and  smoother  slopes  and 
on  the  broader  crests  and  saddles.    The  Nelar  soils  are  in  the  narrow 
drainageways,  swales  and  other  areas  of  accumulation  less  than  2  acres 
in  size. 

The  Wibaux  soils  range  in  depth  from  less  than  6  inches  on  the 
narrower  ridges  and  crests  to  20  inches  near  its  boundary  with  the 
Sperlin  soils  which  are  20  to  40  inches  deep  to  bedrock. 


B-103 


In  Sections  7,  8,  and  18  east  of  the  Tongue  River  the  Sperlin  and 
Wibaux  soils  are  both  dominantly  sandy  loam  throughout  their  depth. 
Sperl ine-Wabaux  rocky  loams  (Unit  25) 

This  unit  is  on  the  rolling  and  hilly  burned  shale  uplands.  Slopes 
are  dominantly  between  10  and  25  percent  but  slopes  as  steep  as  40 
percent  are  included  in  some  areas. 

The  distinguishing  feature  of  this  unit  is  the  presence  of  outcroppings 
of  fused  sandstones  or  "clinker".    These  make  up  about  1  to  5  percent  of 
the  composition  areawide  but  make  up  as  much  as  10  to  20  percent  of 
composition  in  areas  of  less  than  10  acres  in  size. 

Sperl ine  loam  and  Wibaux  rocky  loam  combined  comprise  more  than  90 
percent  of  the  composition.    Nelar  loam  on  small  fans  and  footslopes  and 
in  narrow  swales  and  drainageways  make  up  about  5  percent  in  areas  of  h 
to  2  acres  in  size. 

Wibaux  rocky  soils  are  on  the  crests  and  ridges  and  make  up  about 
30  to  50  percent  of  composition.    Sperl ine  soils  are  on  the  mid  and 
lower  parts  of  the  slopes  below  the  Wibaux  soils  and  on  the  broader  and 
smoother  divide.    They  make  up  about  40  to  60  percent  of  composition. 

In  Sections  7,  8,  and  18,  T.  9  S.,  R.  41  E.,  these  soils  are  primarily 
sandy  loam. 

Stoneham  loam  (Unit  24) 

This  unit  is  on  level  and  nearly  level  fans  and  terraces  with 
slopes  of  less  than  2  percent. 

Stoneham  loam  makes  up  more  than  90  percent  of  the  composition  of 
this  unit.    The  remaining  10  percent  can  be  any  one  or  all  of  the 
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following  soils  with  noncalcareous  solum  more  than  10  inches  thick; 

Keiser  silty  clay  loam,  Olney  fine  sandy  loam,  or  Yenlo  fine  sandy 

1  oam. 

Tassel-Corkim  loams  (Unit  28) 

This  unit  consists  mainly  of  Tassel  fine  sandy  loam  and  Corkim  loam 
on  rolling  and  sloping  areas  below  the  steeper  sedimentary  uplands. 
Slopes  are  dominantly  6  to  15  percent  on  the  Tassel  soils  and  4  to  10 
percent  on  the  Corkim  and  other  soils. 

The  Tassel  soils  are  on  the  convex  ridges  between  the  drainageways 
and  make  up  about  40-50  percent  of  the  composition  in  areas  up  to  5 
acres  in  size.    The  Corkim  soils  are  on  the  small  fans  and  in  the  swales 
and  drainageways  between  and  surrounding  the  areas  of  Tassel  soils. 
They  make  up  about  30  to  40  percent  of  composition.    Other  soils  which 
occur  are  Nelson  fine  sandy  loam  on  the  slopes  below  the  crests  of 
Tassel  soils,  Olney  fine  sandy  loam  in  some  of  swales,  and  Shingle  soils 
on  lower  parts  of  slopes  along  the  deeper  streamways. 
Tassel-Shingle  loams  (Unit  18) 

This  unit  consists  of  Tassel  sandy  loam  and  Shingle  loam  and  silt 
loams  on  strongly  rolling  sedimentary  bedrock  uplands.    Slopes  are 
dominantly  10  to  20  percent.    Tassel  soils  and  Shingle  soils  together 
comprise  more  than  85  percent  of  the  composition  of  this  unit.  The 
other  15  percent  is  made  up  of  inclusions  of  Corkim  loam,  Olney  fine 
sandy  loam,  and  a  deep  sandy  loam  soil  on  fans  and  footslopes  in  areas 
less  than  2  acres  in  size;  Travessilla  soils  or  Nelson  sandy  loam. 

Tassel  soils  are  generally  on  the  crests  and  upper  parts  of  slopes 
and  make  up  about  40  to  60  percent  of  composition.    Shingle  soils  are  on 
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the  slopes  below  the  Tassel  soils  and  make  up  about  30  to  50  percent  of 
the  composition.    An  occasional  sandstone  outcrop  or  a  barren  exposure 
of  siltstone  can  occur.    In  some  areas  rounded  gravels  are  scattered  on 
the  surface. 

Tassel -Shingle  loams  (Unit  18E) 

This  unit  is  on  the  hilly  sedimentary  bedrock  uplands.  Slopes  are 
dominantly  between  20  and  45  percent  but  slopes  steeper  than  45  percent 
can  occur. 

Tassel  sandy  loam  and  Shingle  loam  and  silt  loam  combined  comprise 
about  80  percent  of  the  composition  with  the  Tassel  soil  and  Shingle 
soils  about  equally  divided.    Shale  and/or  rock  outcrops  can  make  up  as 
much  as  5  percent  of  composition. 

The  remainder  consists  of  deep  soils  such  as  Corkim  loam,  McRae 
loam,  Olney  fine  sandy  loam  and/or  a  deep  sandy  loam  on  small  fans,  on 
footslopes  and  in  swales  in  areas  of  less  than  h  acre  up  to  2  acres  in 
size.    Nelson,  Terry  or  Valent  soils  will  also  occur  in  most  areas. 
Tensleep  silt  loam  (Unit  1) 

This  unit  is  on  a  nearly  level  terrace  in  sees.  3,  9,  and  10,  T.  9 
S.,  R.  40  E.    Slope  is  less  than  2  percent.    Tensleep  silt  loam  makes  up 
more  than  90  percent  of  the  composition  of  this  mapping  unit.    The  other 
10  percent  consists  of  Nelar  loam,  Nevee  silt  loam,  and  Redby  silt  loam 
in  areas  of  less  than  5  acres  in  size. 
Terrace  escarpments,  loamy  (Unit  40) 

This  mapping  unit  is  on  the  steep  and  very  steep  sidewalls  along 
the  stream  valleys.    Slopes  are  greater  than  30  percent.    In  places 
barren  vertical  banks  of  exposed  alluvium  are  included.    The  textures 
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and  other  properties  vary  widely,  but  are  generally  similar  to  those  of 
the  soils  on  more  level  areas  with  which  they  are  associated.    They  are 
generally  more  than  10  feet  deep  but  in  places,  bedrock  will  outcrop 
along  the  deeper  exposures,  usually  below  depths  of  8  feet. 
Terry-Tassel  sandy  loams  (Unit  38) 

This  unit  is  on  the  rolling  sedimentary  bedrock  uplands.  Slopes 
are  dominantly  between  6  and  16  percent.    Slopes  steeper  than  16  percent 
along  drainageways  are  included. 

The  Terry  and  Tassel  soils  combined  make  up  more  than  85  percent  of 
the  composition  of  this  unit.    Other  soils  which  occur  are  Valent  and 
Tullock  loamy  sands  in  areas  up  to  10  acres  in  size,  and  a  deep  sandy 
loamy  soil  in  swales  and  narrow  drainageways  and  on  small  fans  and 
footslopes  in  areas  less  than  2  acres  in  size. 

The  shallow  Tassel  soils  are  on  the  convex  crests,  knolls,  and 
ridges.    They  make  up  about  20  to  30  percent  of  composition.    The  Terry 
soils  are  on  the  slopes  below  these  crests  and  ridges  and  make  up  50  to 
60  percent  of  composition. 

In  this  unit  the  Tassel  soils  are  12  to  20  inches  deep  and  the 
Terry  soils  24  to  48  inches  deep  over  weakly  consolidated  sandstone. 
Consolidated  sandstone  can  occur  in  places  under  the  Tassel  soils. 
Valent-Tullock  loamy  sands  (Unit  22) 

This  unit  is  on  the  rolling  sedimentary  uplands  with  slopes  dominantly 
between  6  and  16  percent.    These  two  soils  combined  made  up  about  80 
percent  of  the  composition.    The  Valent  soils  account  for  about  50  to  60 
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percent  and  Tullock  soils  about  20  to  30  percent.    Other  soils  which 
occur  as  inclusions  and  make  up  the  other  20  percent    are  Nelson  and/or 
Terry  fine  sandy  loam  and  Tassel  sandy  loam.    The  Valent  soils  are  on 
the  mid  and  lower  parts  of  the  slopes  and  in  the  concave  areas.  The 
Tullock  soils  are  on  the  upper  parts  of  long  slopes  and  on  the  shorter 
and  more  convex  slopes,  and  on  the  broader  ridges  and  crests. 
Wanetta  loam  (Unit  23) 

This  unit  is  on  the  remnants  of  high  gravel-capped  benches.  The 
slopes  are  dominantly  less  than  2  percent.    Wanetta  loam  makes  up  about 
80  percent  of  the  composition.    The  other  20  percent  consists  of  soils 
that  are  less  than  20  inches  deep  to  the  loose  sand  and  gravel  substratum 
and  soils  that  are  deeper  than  40  inches  to  these  materials. 

In  sees.  15  and  22,  T.  9  S.,  R.  40  E.,  this  unit  occurs  as  small 
remnants,  most  of  which  are  less  than  5  acres  in  size.    The  largest  area 
of  this  unit  is  in  sec.  1,  T.  9  S.,  R.  40  E.    These  soils  are  underlain 
by  bedrock  at  depths  of  less  than  8  feet  in  most  cases. 
Wibaux-Sperl in  gravelly  loams  (Unit  8) 

This  unit  is  on  the  rolling  burned  shale  and  sandstone  sedimentary 
uplands.    Slopes  are  dominantly  between  6  and  16  percent  but  slopes  as 
steep  as  25  percent  occur  along  some  of  the  drainage  courses. 

Wibaux  gravelly  loam,  Channery  loam,  Sperlin  loam,  and  gravelly 
loam  combined  comprise  about  90  percent  of  this  unit  and  Nelar  loam  and 
rock  outcrop  the  remaining  10  percent.    Wibaux  soils  are  on  the  convex 
ridges  and  crests,  on  the  knolls,  and  on  the  walls  of  drainageways. 
They  make  up  45  to  60  percent  of  the  composition.    Sperlin  soils  are  on 
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the  slopes  below  the  Wibaux  soils,  on  the  broader  and  smoother  crests 
and  ridges,  on  concave  slopes  between  the  ridges,  and  in  the  heads  of 
the  shallower  drainageways.    They  make  up  about  30  to  45  percent  of  the 
unit.    Nelar  soils  which  are  in  on  small  fans  and  footslopes,  in  the 
bottom  of  the  larger  drainageways,  and  in  other  areas  of  accumulation 
less  than  2  acres  in  size,  make  up  about  5  to  10  percent  of  unit. 
Outcrops  of  clinker  and  fused  sandstone  are  scattered  throughout  this 
mapping  unit. 

The  Wibaux  soils  range  from  about  4  inches  to  20  inches  and  Sperlin 
soils  20  to  40  inches  deep  over  bedrock.    The  Nelar  soils  are  dominantly 
more  than  5  feet  deep,  but  can  be  underlain  by  bedrock  between  40  and  60 
inches  in  places. 
Yenlo-Anko  complex  (Unit  13) 

This  mapping  unit  is  a  complex  of  Yenlo  fine  sandy  loam  and  loam 
and  Anko  clay  loam  and  sandy  clay  loam.    It  is  on  the  nearly  level  fans 
and  terraces  with  slopes  of  less  than  2  percent.    It  is  comprised  of 
several  soils.    Yenlo  fine  sandy  loam  makes  up  about  50  to  60  percent 
Anko  clay  loam  and  sandy  clay  loam  about  20  to  30  percent,  Olney  fine 
sandy  loam  and/or  Stoneham  loam  about  10  to  15  percent  and  other  soils 
5  to  10  percent.    The  Anko  soils  occur  in  and  adjacent  to  the  barren  or 
nearly  barren  depressions.    Areawise  these  nearly  barren  spots  make  up 
about  5  to  10  percent  of  the  composition  of  this  unit,  but  in  places, 
they  will  make  up  as  much  as  25  to  35  percent  of  the  composition  in 
areas  of  less  than  2  acres  in  size. 
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Yenlo-Anko  complex,  bedrock  substratum  (Unit  15) 

This  mapping  unit  is  a  complex  of  Yenlo  fine  sandy  loam  and  loan 
and  Anko  clay  loam  and  sandy  clay  loam. 

It  is  in  concave  swales  and  nearly  level  areas  on  the  sedimentary 
bedrock  uplands.    Slopes  are  dominantly  less  than  4  percent. 

It  consists  of  60  to  70  percent  Yenlo  fine  sandy  loam  and  30  to  40 
percent  Anko  clay  loam  and  sandy  clay  loam.    The  barren  or  nearly 
barren  depressions,  which  are  part  of  Anko  soils,  make  up  about  5  to  15 
percent  areawise,  but  will  comprise  30  to  40  percent  of  the  composition 
of  this  unit  area  less  than  1  acre  in  size. 

This  unit  differs  from  unit  13  only  in  being  underlain  by  weakly 
consolidated  siltstone  or  sandstone  at  depths  between  30  and  48  inches. 
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Table  C-l. — Precipitation  data,  Decker,  Montana     (data  from  records  of  the  National  Weather  Service) 

[E  indicates  estimated;     T  indicates  trace] 
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2.    Air  resource  calculations  (VTN  Colorado,  1975b) 
a.    Fugitive  dust  emissions 

Fugitive  dust  emission  from  surface  mining  operations 
are  essentially  a  function  of  the  amount  of  soil  acreage  disturbed  and  the 
overburden/ topscil  removal  and  retrieval  systems.    Other  factors  to  be 
considered  include  dust  emission  calculations  such  as  type  of  soil,  moisture 
content,  wind  conditions  and  activity  index.    To  obtain  total  particulate 
emissions,  modified    fugitive  dust  emission  factors  can  be  applied  to  the 
removal  and  replacement  of  topsoil,  to  the  removal  and  handling  of  over- 
burden and  to  the  coal  mining  rates. 

Emission  factors  for  fugitive  dust  (see  tables  36  and  41)  were 
determined  from  formulas  developed  by  the  Midwest  Research  Institute  (1974), 
with  the  exception  of  the  factor  for  overburden  re-contouring  which  was 
taken  from  work  performed  by  PEDCo  Environmental  Specialists  (U.S. 
Environmental  Protection  Agency  1973).    Although  neither  of  these  reference 
sources  are  directly  concerned  with  surface  mining,  approximate  adjusted 
emission  factors  were  assumed.    Order-of-magni tude  dust  discharge  into  the 
atmosphere  can  be  calculated  for  the  various  mining  operations.    These  un- 
controlled discharges  of  dust  are  summarized  on  an  annual  basis  in  tables 
36  and  41.    Typical  surface  mining  operations  that  could  cause  deteriora- 
tion of  air  quality  are  described  below  in  sequence.    It  is  assumed  that 
similar  operations  will  be  used  for  the  proposed  Decker  mines. 

(1 )    Topsoil  removal 

Self-loading  types  of  scrapers  will  be  used  to 
remove  the  topsoil  and  transport  it  to  a  storage  area.    The  greatest 
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intensity  of  dust  emissions  occurs  during  loading  and  unloading  of  the 

transport  vehicles.    Based  on  estimated  moisture  content  and  soil -type 

differences,  and  utilizing  a  formula  designed  for  agricultural  tilling  dust 

emissions,  which  are  similar,  an  adjusted  value  of  82  pounds  of  dust  per 

acre  of  topsoil  handled  can  be  applied: 

E  =  1 .4  S  (V/5.5)  where:    E  =  emission  factor 

(PE/50)2  S  =  silt  content  of  surface  soil, 

assume  50% 

E  =  1 .4  (50)  (5/5.5)  V  =  implement  speed,  assume  5  miles 

(44/50)£  per  hour 

E  =  82  pounds  dust  per  acre        PE  =  Thornthwai te' s  precipitation 
soil  disturbed  index  =  44 

Assume  for  example  that  an  average  of  325  acres  of  topsoil  are  removed  or 

disturbed  per  year  at  the  proposed  North  Extension  mine. 

Emissions  =  82  1 bs.  x         67  acres         x         1  ton 

acre  2000  lbs. 

Emissions  2.74  Tons/year,  or,  rounding  to  one  significant  figure,  13 

Tons/year  (similar  for  topsoil  replacement).    Similar  calculations  were 

made  for  the  East  Decker  mine. 

(2)    Overburden  and  coal  removal 

After  the  topsoil  is  removed,  the  overburden  is 

removed  from  the  top  of  the  coal  seam.    Some  blasting  is  generally  necessary 

to  fracture  the  overburden.    Since  blasting  emission  data  are  unavailable, 

no  attempt  has  been  made  to  quantify  these  emissions.    The  overburden  will 

be  removed  by  dragline  with  the  spoil  being  deposited  in  the  previously 

mined  boxcut.    A  composite  emission  factor  of  0.36  pounds  dust  per  ton  of 

overburden  was  applied. 
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Coal  will  be  mined  using  electric  shovels  with  a  front-end  loader  as 
a  back-up  to  the  shovels.    Coal  will  be  hauled  to  the  processing  facilities 
in  150- ton  bottom  dump  haulers.    An  emission  factor  of  0.36  pounds  per  ton 
of  coal  mined  was  applied. 

A  modification  of  a  formula  designed  for  aggregate  operations  was  used 
for  calculation  of  the  overburden  and  coal  removal,  fugitive  dust  emission 
factor.    Table  C-2  presents  the  original  emissions  breakdown  and  formula 
from  which  the  modifications  were  made.    Since  the  mining  and  removal  opera- 
tions are  mainly  pile  loadout  and  formation  type  activities  and  the  material 
size  was  larger  than  normal  aggregate,  the  formula  was  adjusted  to  the  form 
presented  below. 

Table  C-2   Aggregates  handling  emissions  breakdown 


Emission 

Source  activities  Correction  parameter  factor,  lbs/ton 

Pile  formation  Activity  index  0.04 

Vehicular  traffic  Rainfall  frequency  0.13 

Wind  erosion  Climatic  factor  0.11 

Loadout  from  piles  Activity  index  0.05 

Total  0.33 


Source:    Midwest  Research  Institute,  1974 

Original  Formula 

E  =  0.33  9 
IPE/IOOT 

Adjusted  Formula 

E  =  0-07      o  where  PE  =  44 

TPE/ioor 

E  =  0.07  0 

TWioor 

E  =  0.36  pounds  dust  per  ton  of  material 
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(a)  Overburden  removal 

Assume  for  the  North  Extension  mine  that  an 

average  of  7.02  x  10^  tons  of  overburden  are  removed  per  year  based  on: 

An  overburden  ration  of  3.51  tons/ton  of  coal. 

Emissions  =  0.36  lb/Ton  x  7.02  x  106  Tons/yr.  x  1  Ton 

2000  lbs. 

Emissions  =  1264  Tons/year  (or  1260  Tons/year  when  rounded  to  three 
significant  figures) 

Similar  calculations  were  made  for  the  proposed  East  Decker  mine. 

( b )  Coal  removal 

Assume  for  the  North  Extension  mine  that 

an  average  of  2  million  tons  of  coal  are  mined  per  year. 

Emissions  =  0.36  lbs/Ton  x  2  x  10    tons/yr.    x    1  Ton 

2000  lbs. 

Emissions  =  360  Tons/year 

Similar  calculations  were  made  for  the  proposed  East  Decker  mine. 

(3)    Overburden  recontouring  and  topsoil  replacement 
Bulldozers  and  scrapers  will  probably  be  used  to 
recontour  the  overburden  spoil  piles  prior  to  the  replacement  of  topsoil. 
This  activity  is  expected  to  cause  some  dust  emissions.    An  emission  factor 
of  1.12  tons  per  acre,  developed  for  highway  construction  activity,  was 
selected  (U.S.  Environmental  Protection  Agency,  1973). 

This  factor  compares  with  similar  factors  determined  for  construction 
and  earth  moving  activities  which  were  found  to  be  in  the  range  of  1-2  tons 
of  dust  per  acre  disturbed  (Midwest  Research  Institute,  1974). 
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Before  revegetation,  the  topsoil  is  transported  from  its  storage  area, 
distributed  in  the  mine  area,  and  contoured.    The  fugitive  dust  emissions 
are  similar  to  those  involved  in  topsoil  removal.    A  factor  of  82  pounds 
per  acre  can  be  applied. 

(a)  Overburden  recontouring 

Assume  average  of  300  acres  were  recontoured 
per  year  for  the  proposed  North  Extension  mine. 
Emissions  =1.12  Tons/acre  x  300  Acres/year 

Emissions  =  336  Tons/year  (or  340  Tons/year  when  rounded  to  two  significant 
figures) . 

Similar  calculations  were  made  for  the  proposed  East  Decker  mine. 

(b)  Topsoil  replacement 

Assume  an  average  of  300  acres  of  topsoil 

are  replaced  per  year  for  the  proposed  North  Extension  mine. 

Emissions  =  82  Lbs/acre  x  300  acres  x  1  Ton 

2000  lbs. 

Emissions  =  12  Tons/year  (or  10  Tons/year  when  rounded  to  two  signficant 
figures) . 

Similar  calculations  were  made  for  the  proposed  East  Decker  mine. 

(4)    Vehicle  dust  on  unpaved  roads 

The  remaining  significant  fugitive  dust  source  to 
be  considered  is  that  caused  by  vehicular  traffic  on  unpaved  haulage  roads. 
Coal  haulage  trucks  will  pulverize  the  haulage  road  surfaces  and  create  a 
layer  of  fine  dust.    A  conservative  emission  factor  of  11  pounds  per 
vehicle-mile  was  applied  to  average  two-way  haul  distance  for  the  coal. 
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The  following  formula  was  utilized  to  calculate  the  emission  factor 

for  fugitive  dust  generated  by  vehicle  traffic  on  unpaved  roads: 

E  =  0.81  S  (V/30)  where:    S  =  silt  content  of  surface  material, 

assume  20% 

E  =  0.81  (20)  (20/30)  V  =  average  vehicle  speed  assume  20 

miles  per  hour 

E  =  11  pounds  dust  per  vehicle  mile 

Assume  that  for  the  proposed  North  Extension  mine  an  average  round 

trip  haul  distance  for  coal  from  the  boxcut  to  the  truck-dump  was  4  miles. 

Total  trips  per  year  using  150-ton  trucks  to  transport  2  million  tons  of 

coal  equal  to  about  13,333  trips  per  year,  or  53,332  vehicle-miles  per  year. 

Emissions  =  11  lbs/veh-mile  x  53,332  veh-mile/yr.  x  1  Ton 

2000  lbs. 

Emissions  =  293  Tons/year  (or  290  Tons/year  when  rounded  to  two  significant 
figures).    Similar  calculations  were  made  for  the  proposed  East  Decker  mine. 
D •    Coal  processing  emissions 

Particulates  or  coal  dusts  are  the  primary  pollutant 
emissions  from  the  coal  processing  operation.    The  coal  will  be  dumped  from 
the  trucks  into  a  sunken  hopper  which  is  over  the  underground  primary  crusher. 
From  the  crusher  the  coal  is  conveyed  to  the  secondary  crusher  where  it  will 
be  reduced  to  approximately  two  inches  in  size.    Finally,  it  will  be  con- 
veyed to  concrete  storage  silos  or  loaded  directly  onto  a  unit  train.  An 
emission  factor  of  0.1  pounds  of  particulate  per  ton  of  coal  was  selected 
for  the  crushing  operation  (U.S.  Environmental  Protection  Agency,  1973). 
Conveying  the  coal  also  generates  dust.    An  emission  factor  of  0.6  pounds 
per  ton  handled  was  applied  to  these  operations.    These  two  factors  were 
applied  to  the  year  coal  output.    Uncontrolled  coal  processing  particulate 
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emission  estimates  are  summarized  in  tables  38  and  41. 

c.    Vehicular  and  equipment  exhaust  emissions 

In  addition  to  the  particulate  emissions  contributed  by 
fugitive  dust,  particulates  and  gaseous  emissions  such  as  CO,  HC,  N0X  and 
S0X  will  be  emitted  from  the  various  diesel-powered  mining  equipment  and 
from  the  on-site  haulage  trucks.    Table  38  presents  the  pollutant  emission 
factors  for  heavy-duty  diesel  trucks.    Specific  operating  modes  and  ratings 
are  lacking  for  the  front-end  loaders,  scrapers,  and  bulldozers.    It  is 
assumed  that  the  emissions  from  on-site  haulage  trucks  will  represent 
approximately  50  percent  of  the  total  emissions  from  site  machinery. 

Table  38    -  Pol  1 utant  emission  factors  for  diesel  trucks 

Pol lutant  Emission  factor 

(grams  per  vehicle  mile) 

Particulates  1.2 

Carbon  monozide  20.4 

Hydrocarbons  3.4 

Nitrogen  oxides  34.0 

Sulfur  oxides  2.4 

Source:    U.S.  Environmental  Protection  Agency,  1973 

Tables  C-3  and  C-4  summarize  the  estimated  yearly  emissions  from  the 
diesel  exhaust  of  the  mine  equipment.    These  values  were  determined  by 
applying  the  above  emission  factors  to  an  average  of  53,332  vehicle-miles 
per  year  for  the  proposed  North  Extension  mine  and  213,333  vehicle-miles 
per  year  for  the  proposed  East  Decker  mine. 
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d. 


Unit  train  emissions 


Particulates  and  gaseous  pollutants  are  discharged 


also  from  the  diesel  locomotive  exhaust.    Pollutant  emission  factors  for 
diesel  locomotives  expressed  as  a  function  of  fuel  consumption  are  shown 
in  Table  41.    These  factors  are  based  on  nationwide  statistics.  Determination 
of  gross  emissions  from  the  unit  trains  that  will  transport  the  coal 
from  the  mine  site  was  based  on  a  number  of  assumptions:    Fo  the  proposed 
North  Extension  Mine,  it  was  assumed  that  approximately  182  unit  trains 
per  year  would  be  needed  to  transport  the  2  million  tons  of  coal.  Each 
train  was  composed  of  five  locomotives  rated  at  3000  horse-power  (HP) 
each,  for  a  full  load.    Each  train  had  110  cars,  each  with  a  capacity 
for  100  tons  of  coal.    Fuel  consumption  was  figures  at  5  gallons  per 
hour  (gal./yr)  at  idle  and  152  gal./hr  at  full  load.    Each  car  weighed 
30  tons.    The  average  speed  was  assumed  to  be  20  miles  per  hour  and 
about  one  hour  would  be  needed  to  make  the  one-way  trip  over  the  approxi- 
mately 20  mile  long  spur  line. 


Table  41  -  Average  locomotive  emission  factors 


Pol lutant 


Emission  factor* 
(Pounds  per  1000  gallons  of  fuel) 


Particulates 


25 


Carbon  monoxide 


130 


Hydrocarbons 


94 


Nitrogen  dioxide 


370 


Sulfur  dioxide 


57 


*based  on  nationwide  statistics 


Source:    U.S.  Environmental  Protection  Agency,  1973 
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(1)    Train  power  requirements 

In  the  proposed  North  Extension  mine  train 
power  requirements  may  be  calculated  as  follows: 

(1 )  Ful 1  train  power: 

182  trips/year  x  5  engines  x  3000  HP/engine  x  1  hour/trip  = 
2.7  x  106  HP  -  hrs/yr 

(2)  Empty  train  power: 

300  Ton  engine  +  (110  cars  x  30  Tons/car) 

300  +  3300  +  (110  cars  x  100  tons)  =  0.25 

2.73  x  106  HP-hrs/yr  x  0.25  =    6.83  x  105  HP-hrs/yr 

(3)  Switching  and  idling  activity: 

Assumed  20%  of  full  and  empty  train  power 
(2.73  x  106  +  6.83  x  105)  x  0.20  =  6.83  x  105  HP-hrs/yr 

Total      =    4.1  x  106  HP-hrs/yr 
Similar  calculations  were  made  for  the  proposed  East  Decker  mine. 


( 2 )    Yearly  fuel  requirements 

For  the  proposed  East  Decker  mine,  train  power 
requirements  may  be  calculated  as  follows: 

4.1  x  106  HP-hrs/yr  x  152  gal/3000  HP/hr  =  2.08  x  105  gal/yr 
The  emission  factors  presented  in  Table  41  were  applied  to  the 
above  fuel  requirements  to  obtain  the  estimated  emissions  resulting  from 
train  operations  over  the  approximately  twenty-mile  spur  line. 

Similar  calculations  were  made  for  the  proposed  East  Decker  mine. 
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RINGELMANN  CHART-*-' 


"The  smoke  density  is  expressed  on  a  scale  of  0,  1,  2,  3,  4  and  5.  No. 
1  smoke  allows  80  percent  of  the  transmitted  light  to  pass  through,  No.  2 
allows  60  percent,  No.  3  allows  40  percent,  No.  4  allows  20  percent,  and 
No.  5  allows  none  of  the  transmitted  light  to  pass  through.    In  actual  use, 
the  smoke  density  at  the  stack  top  is  visually  compared  with  a  chart 
depicting  the  Ringelmann  scale.    Its  use  is  applicable  only  to  black  smoke 
such  as  emanates  from  powerhouses;  it  cannot  be  applied  to  white  smokes 
like  those  from  cement  kilns." 

The  Ringelmann  Chart  consists  of  five  panels  about  5-3/4  by  8-1/2 
inches  which  are  hung  on  a  level  with  the  eye  about  50  feet  from  the  ob- 
server, as  nearly  as  possible  in  line  with  the  chimney.    The  observer 
glances  from  the  smoke  as  it  issues  from  the  chimney  and  notes  the  number 
of  the  chart  most  nearly  corresponding  with  the  shade  of  the  smoke,  and 
records  this  number  with  the  time  of  observation. 

Trained  observers  are  used  primarily  for  the  smoke  density  measure- 
ments.   Instruments  have  been  developed  for  use  in  stacks  but  their 
effectiveness  is  limited  due  to  their  constant  exposure  to  heat  and  dirt. 
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Method  used  to  estimate  inflow  to  mine  openings 

The  estimates  of  inflow  to  the  mine  openings  are  based  on  the 
assumption  that  the  total  inflow  would  be  derived  from  three  principal 
sources.    These  are  (1)  interception  of  the  flow  of  ground  water  through 
the  aquifers  to  be  exposed  in  the  mine  pits,  (2)  removal  of  ground  water 
from  the  storage  in  those  aquifers,  and  (3)  induction  of  recharge  from 
the  Tongue  River  Reservoir.    Another  possible  source  of  inflow  is  upward 
leakage  of  ground  water  from  aquifers  that  underlie  but  are  not  exposed 
in  the  mine  openings.    The  latter  source  of  inflow  was  ignored  in  the 
estimates  owing  to  the  relatively  small  quantity  of  inflow  that  would 
result  in  comparison  with  that  from  the  other  major  sources. 

Method  of  calculation 
The  estimates  of  the  amount  of  ground  water  inflow  to  be  derived 
from  the  major  sources  are  based  on  calculations  using  standard  ground 
water  flow  equations.    The  amount  of  ground  water  to  be  intercepted  by 
the  mine  openings  was  computed  using  the  following  form  of  Darcy's  law. 
Qf  =  TInW  (1) 

Where 

Q.p  =  quantity  of  water  intercepted  by  mine  opening  in 
ft3/d 

2 

T    =  transmissi vi ty  of  the  exposed  aquifer  in  ft  /d 
In  =  natural  hydraulic  gradient 

W    =  width  of  mine  opening  normal  to  the  natural  gradient, 
in  ft. 
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The  removal  of  ground  water  from  aquifer  storage  was  calculated 
using  two  equations;  one  to  compute  the  radial  component  of  inflow  to 
the  ends  of  the  initial  box  cut  and  another  to  compute  the  linear  com- 
ponent of  inflow  to  the  longitudinal  sections  of  the  box  cuts. 

The  radial  inflow  to  each  end  of  the  box  was  calculated  using  the 

constant  drawdown-variable  discharge  equation  derived  by  Jacob  and  Lohman 

(1952)  in  which 

T    =         Qs  (2) 
27f  G(  a)s 

or     Qs  =  2TTT  G(cc)s  (3) 

where     a  =  Tt   (4) 

Srw2 

and     Qs  =  quantity  of  water  derived  from  radial  inflow 
from  aquifer  storage,  in  ft^/d 

p 

T   =  transmissivity  of  the  exposed  aquifer  in  ft  /d 
S    =  coefficient  of  aquifer  storage  (dimensionless) 
t   =  time  since  discharge  began,  in  days 
s    =  change  in  water  level  in  the  mine  opening,  in  ft 
rw  =  radius  of  mine  opening,  in  ft;  equal  to  one  half 
the  width  of  the  initial  box  cut 
G(oc)  =  the  G  function  of  oc  (See  Lohman,  1972,  p.  23) 
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The  linear  portion  of  the  inflow  from  aquifer  storage  was  cal- 
culated using  the  constant  drawdown  -  variable  discharge  drain  equati 
derived  by  Stallman  (Lohman,  1972,  P.  41-43)  in  which 
qs  =  2  s  V$T 

(5) 

where        qs  =  discharge  of  an  aquifer  from  both  sides  of  a 
drain  per  unit  length  of  drain,  in  ft2/d 
S    =  coefficient  of  aquifer  storage  (dimensionless) 
s    =  abrupt  change  in  water  level,  in  ft. 
T    =  transmissivity  of  the  exposed  aquifer  in  ft2/d 
t    =  time  since  change  in  drain  stage,  in  days 
As  both  equations,  3  and  5,  are  based  on  the  assumption,  among 
others,  that  the  aquifer  is  artesian  (bounded  above  and  below  by  im- 
permeable strata)  an  adjustment  was  made  to  enable  the  use  of  these 
equations  for  water  table  conditions.    According  to  M.  I.  Rorabaugh 
(U.S.  Geological  Survey,  oral  communication)  a  suitable  adjustment  is 
to  replace  the  constant  drawdown  term,  s,  with  sQ  -  sQ2 

2b 

where    s0  =  observed  change  in  water  level  in  the  mine  pit 
b    =  saturated  thickness  of  the  exposed  aquifer  prior 
to  mine  construction  and  dewatering 


D-3 


The  induction  of  recharge  from  the  Tongue  River  Reservoir  was  also 
calculated  using  separate  equations  to  compute  the  components  of  radial 
and  linear  inflow.    Steady  radial  inflow  to  the  ends  of  the  box  cuts 
from  the  reservoir  was  calculated  using  an  equation  derived  from  the 
Dupuit  assumptions  (Todd,  1959,  P.  84)  in  which 


where    Qr  =  radial  inflow  from  the  reservoir  in  ft/d 

k  =  hydraulic  conductivity  of  the  exposed  aquifer  in  ft/d 
h    =  difference  in  head  between  the  stage  of  the  reservoir 

and  the  bottom  of  the  aquifer  exposed  in  the  mine 
r0  =  distance  from  point  of  withdrawal  to  source  of  recharge 
in  ft. 

rw  =  radius  of  well  or  opening  from  which  water  is  discharging 
(equal  to  1/2  width  of  the  box  cut),  in  ft. 
Linear  inflow  of  induced  recharge  from  the  reservoir  was  calculated 
using  the  expression  (Todd,  1959,  p.  80). 


where    qr  =  inflow  through  an  aquifer  from  a  line  source  to 

a  line  sink  per  unit  length  of  drain,  in  ft/d 
k    =  hydraulic  conductivity  of  the  aquifer  in  ft/d 
h    =  difference  in  head  between  the  stage  of  the  reservoir 

and  the  water  level  in  the  mine 
x    =  distance  from  line  source  to  line  sink  (equal  to  the 

distance  from  the  reservoir  to  the  mine  opening), 

in  ft. 


TfK  h2 


(6) 


qr  =  k  h£ 

2x 


(7) 
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Procedure 


To  simplify  the  calculations  and  make  them  internally  consistent, 
the  following  step-wise  procedure  was  used. 

1.  Cross-sections  were  prepared  to  show  the  geologic  and  hydro- 
logic  features  along  the  center! ine  of  the  initial  box  cuts  using  geologic 
data  supplied  by  the  Decker  Coal  Co.  and  hydrologic  data  from  the  Montana 
Bureau  of  Mines  (Van  Voast,  1974;  Van  Voast  and  Hedges,  1975)  and  the 
U.S.  Geological  Survey  (N.  J.  King,  written  comm.). 

2.  The  cross-sections  were  subdivided  into  segments  having  uniform 
or  nearly  uniform  hydraulic  properties;  for  example,  similar  aquifer 
materials  and  saturated  thicknesses. 

3.  The  time  required  to  excavate  each  segment  of  the  initial  box 
cut  was  estimated  on  the  basis  of  the  relative  thickness  of  overburden 
material  to  be  moved  and  length  of  the  segment.    The  average  rate  of 
excavation  was  assumed  to  be  30  feet  per  day. 

4.  Values  for  the  hydraulic  conductivity,  K,  and  the  coefficient 
of  aquifer  storage,  S,  were  assigned  for  each  aquifer  to  be  exposed  in 
the  box  cuts.    The  aquifers  and  the  hydraulic  conductivities  and  storage 
coefficient  assigned  are  as  follows: 


Aquifer 


Hydraul ic 
conductivity 


Storage 
coefficient 


CI  inker 


150-200  ft/d 


0.10 


Al 1 uvium 


50-100  ft/d 


0.20 


Coal  beds 


3-5  ft/d 


10 


-5 
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5.  The  dimensions  and  hydraulic  variables  were  determined  for  each 
segment  of  the  initial  box  cuts  including  the  horizontal  length,  saturated 
thickness  of  the  aquifer,  b;  the  differences  in  head,  h,  between  the 
average  high  reservoir  stage  (3,420  ft  above  msl)  and  the  level  of  the 
bottom  of  the  aquifer  where  exposed  in  the  mine  pit;  the  distance,  x, 
from  the  mine  pit  to  the  reservoir  shore  line,  and  the  drawdown,  s,  to 

be  imposed  by  mine  dewatering. 

6.  The  time  after  dewatering  starts  when  the  presence  of  a  re- 
charging boundary  (reservoir  shoreline)  will  affect  the  mine  inflow  was 
determined.    According  to  M.  I.  Rorabaugh  (U.S.  Geological  Survey,  oral 
communication),  the  presence  of  a  recharging  boundary  will  begin  to 
influence  the  mine  inflow 

when   _Tt  =0.2 

a  s  (8) 

2 

where  T    =  transmissi vity  of  the  aquifer  in  ft  /d 
t    =  time  since  discharge  began,  in  days 
a    =  effective  distance  to  recharging  boundary  in  feet 
s    =  coefficient  of  storage  (dimensionless) 

7.  All  lengths,  thicknesses,  times  of  construction,  and  other 
hydraulic  variables  were  tabulated  for  each  segment  of  the  initial  box 
cuts. 
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8.    The  inflows  of  ground  water  from  each  of  the  three  major 
sources  were  calculated  for  each  segment  of  the  initial  mine  opening 
using  the  equations  previously  described  and  substituting  appropriate 
values  for  each  variable.    Separate  sets  of  calculations  were  made  to 
compute  the  rate  of  pumping  that  would  be  required  to  keep  the  mine 
dewatered  at  the  time  each  segment  of  the  box  cut  is  completed.  To 
approximate  most  closely  the  geometry  of  the  flow  system, two  adjust- 
ments were  necessary  to  compute  the  total  quantity  of  mine  inflow  at 
successive  stages  of  construction.    The  first  adjustment  involved  the 
radial  inflow  from  storage  to  the  ends  of  the  box  cuts  and  was  made  to 
compensate  for  the  difference  in  age  of  the  two  ends  of  the  cut.  Using 
equation  3,  calculations  were  made  for  two  different  values  of  t; 
equivalent  to  the  age  of  each  end  of  the  box  cut.    The  results  were 
then  added  together  and  divided  by  2  to  arrive  at  the  total  radial  in- 
flow from  aquifer  storage. 

The  second  adjustment  was  necessary  to  compensate  for  the  change- 
over from  nonsteady  to  steady  flow  conditions  on  the  reservoir  side 
of  the  mine  openings.    This  adjustment  was  made  by  calculating  the 
steady  state  radial  and  linear  inflows  from  the  reservoir  using  equa- 
tions 6  and  7.    Next,  the  radial  and  linear  inflows  from  aquifer  storage 
were  calculated  using  equations  3  and  5  and  a  value  for  t  corresponding 
to  the  time  of  interception  of  the  recharging  boundary  as  determined 
from  equation  8.    To  obtain  the  amount  of  linear  inflow  from  storage 
derived  from  the  reservoir  side  of  the  mine  opening,  equation  5  was 
solved  using  a  value  for  s  equivalent  to  h  and  dividing  the  result  by 
2  to  represent  the  inflow  from  one  side  of  the  drain. 
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For  the  purpose  of  differentiating  between  inflows  from  storage 
and  from  induced  recharge,  it  was  assumed  that  the  changeover  from 
nonsteady  radial  or  linear  flow  to  steady-state  radial  or  linear  flow 
would  require  about  one  log  cycle  of  time.    For  example,  if  the  time 
of  interception  of  the  recharging  boundary  was  computed  from  equation  8 
to  be  25  days  then  the  changeover  to  steady-state  conditions  would  be 
completed  by  the  250th  day  of  pumping  to  dewater  the  mine.  Moreover, 
during  the  changeover  period,  the  amount  of  recharge  induced  by  dewater 
operations  would  increase  from  zero  at  the  beginning  of  the  changeover 
period  to  100  percent  of  the  flow  under  steady-state  conditions  at  the 
end  of  the  changeover  period.    To  compensate  for  this  changing  flow 
condition  a  percent  adjustment  factor  was  obtained  from  the  expression 


Pf  =  lo9l0  *x  ~  lo9l0  *1  (g) 
in  which 

Pf  =  percent  adjustment  factor 

tx  =  elapsed  time  since  pumping  began 

t-|  =  time  of  interception  of  recharging  boundary 
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The  percent  adjustment  factor  was  then  multiplied  by  the  values 
obtained  from  solving  equations  6  and  7  to  determine  the  amount  of 
radial  and  linear  inflow  from  induced  recharge.    The  total  amount  of 
radial  and  linear  inflow  from  both  induced  recharge  and  aquifer  storage 
at  any  time,  tx  during  the  changeover  period  was  determined  by  the 
expression 


Qt  =  (Qs  "  Qr)  (1  "  Pf)  +  Qr  (10) 

where 

Qt  =  total  inflow  at  time 

Qs  =  inflow  from  aquifer  storage  at  time  t] 

(beginning  of  changeover  period) 
Qr  =  inflow  from  induced  recharge  under  steady 

state  conditions 
Pf  =  percent  adjustment  factor 


The  inflow  from  aquifer  storage  was  obtained  by  subtracting  the  inflow 
from  induced  recharge  at  time  tx  from  the  total  inflow  at  time  tx. 
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Remarks 

Water  analysis. 
Specific  capacity,  0.05. 

Water  analysis. 
Specific  capacity,  56.4. 

Low  yield  inadequate  for  domestic  use. 
Water  analysis. 

Well  in  valley  bottom  downstream  from 
reservoir . 

Spring  in  nearby  channel  discharges  less 
than  1  gal/min. 

Gelatinous  substance  in  well  clogged 

electric  tape  and  prevented  water  level 
measurement.    Water  analysis. 

Water  entering  well  about  58  ft  below 
land  surface  and  flowing  downward 
inside  casing. 

Considerable  gas  blowing  from  well. 
Could  not  get  accurate  water  level 
measurement . 

Water  has  black  color  and  strong  odor 
of  HSS. 

Well  caved  16.6  ft  below  land  surface. 
At  site  of  old  Pearl  School. 

Use 
of 
water 

— 

to                                                 C5  O  CM 1                                00  OT 

www    «w    sp             ^  ^    oo    ui             w        vicnwiw        Q           S3        vi           Q        Q    3             £o       n  w 
Q                                     CO  co                              a  Q 

Water  quality 

Temper - 
a  ture 

10.5 

11.6 

10.0 
10.4 

11.6 

11.9 
11.5 

11.0 
10.7 

13.9 

13.5 
13.0 

14.0 

12.8 
13.0 

14.0 

12.5 
10.7 

11.0 

11.4 

11.5 
9.4 

X 
Cl. 

f^r*ir^r^vOr-iaocor-r~r^r*        oo    c-*        r-~  i — -    ac              vo            r^i                      co        ooi         r*.     i         oi  o\ 

Specific 
conductance 
(micromhos/cm  ) 

1,440  P 
1,700  P 

P 

1,525  P 
1,325  P 

1,000  B 

940  P 
975  P 

920  B 
900  B 

760  P 

4,500  B 

5,000  P 
2,890  B 

6,500  P 
7,400  P 

3,000  B 

1,950  P 

1,500  P 

4,700  B 
4,800  B 

2,750  B 

2,950  P 
2,950  P 

1,700  P 

2,250  B 
2,500  B 

Water  level 

Altitude 
(feet) 

3,488 

3,432 
3 ,433 
3,431 

3,487 
3,488 

3,430 
3,429 

3,429 
3,429 

3,430 
3,430 

3,651 

3,954 

3,762 
3,564 

3,542 

3,585 
3,644 

3,487 
3 , 484 

3,669 

3,506 
3,497 

3,709 
3,701 

3,420 
3,421 

MP 
(feet) 

oooooc^ci             m  co             oo    <t        mo  -tf>a*©<-i 

•J    ^  h  h             ©  o        —    o  o                        »-<  rsiin 
'+  +  ++  +             ++              +    +  ++ 

+  .5 
+  .5 

+  .9 

-6.0 

-5.0  R 
+  .6 

+2.7 
-6.0 

+1.2 
fl.2 

Depth 
(feet) 

47.19 

55.79 
55.39 
56.67 

28. 19 
26.77 

30.20 
30.51 

33.99 
34.36 

13.41 
13.85 

82.49 

16.95 

388.6 
17.34 

93.38 

87.41 
10.54 

160.9 
163.2 

367+1 

88  R 
106  R 

18.98 
63.37 

27.58 
26.10 

Date 

of 

measure  - 
merit 

7-18-75 

10-11-73 
7-14-74 
7-24-75 

10-13-73 
7-19T75 

10-11-73 
7-23-75 

10-11-73 
7-23-75 

10-12-73 
7-23-75 

10-17-73 

10-14-73 

10-14-73 
7-13-74 

10-17-73 
7-13-74 

10-14-73 

10-17-73 

10-17-73 

10-16-73 

7-  18-74 

10-17-74 

8-  26-75 

8-26-75 
10-16-73 

7-18-74 
7-18-74 

10-18-73 
7-21-75 

Aquifer 

An-Dz  1  clinker 
Dz  2  coal 

An-Dz  1  clinker 
and  Dz  2  coal 

An-Dz  1  clinker 

An-Dz  1  clinker(?) 

Dz  2  coal 

An  coal(?) 
Sands  tone ( ?) 

Smith  coal(?) 
An  clinker 

Dz  1-Dz  2 

interburden( ?) 

Dz  2  coal(?) 

Al  luvium 

An-Dz  1-Dz  2  coal 

Sub  Dz  2  coal 

Dz  1-Dz  2  coal(?) 

An-Dz  1-Dz  2  coal 

An-Dz  1-Dz  2  coal 
An  Ovb 

Alluvium 

Dz  1-Dz  2  coal 

Dz  2  coal 

Depth 

of 
well 
(feet) 
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Altitude 
of  land 
surface 
(feet) 

3,540 
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3,515 

3,460 
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3,444 

3,733 
3,970 

4,150 
3,580 

3,635 

3,670 
3,660 

3,655 
3,647 
4,035 

3,600 

3,608 
3,590 

3,725 
3,770 

3,446 

Owner 

Decker  Coal  Co. 
 do  

 do  

 do  

 do  

H.  A.  Porter 

 do  

Decker  Coal  Co. 

Holmes  Ranch 

Consolidation 
Coal  Co. 

J.  V.  States 

Consolidation 
Coal  Co. 

Claris  Foss  and 
C.  S.  Trusler 

J.  V.  States 

School 

District(?) 

Kendrick  Cattle 
Co. 

Location 

Section 

32  DAAD 

33  ACDB 
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Remarks 

Moderate  odor  of  HjS. 
Moderate  odor  of  J^S. 

Surface  caving  around  casing. 
Strong  odor  of  HjS. 
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Figure  D-l.— Well  numbering  system. 
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Method  used  to  estimate  flood  magnitudes  for  streams  in  the  Decker  area 

The  following  summarizes  the  methods  and  assumptions  used  to  estimate 
the  flood  magnitudes  (peak  flows)  to  be  expected  for  different  recurrence 
intervals  for  ephemeral  streams  intercepted  by  the  proposed  Decker 
mines.    The  estimates  are  obtained  by  averaging  the  results  derived  from 
three  different  methods  applicable  to  these  kinds  of  streams;  namely, 
equations  from  the  Montana  flood  frequency  analysis  (Johnson  and  Omang, 
1975),  the  channel-width  method  (Barnes,  1975)  (Hedman,  Moore,  and 
Livingston,  1972)  (Riggs,  1974),  and  the  rational  method.    It  is  believed 
that  the  scattered  water-control  structures  in  the  Decker  area  stream 
basins,  such  as  stock  ponds  and  water  spreaders,  would  have  only  a  minor 
effect  on  the  2-  to  10-year  recurrence- interval  flows  and  no  effect  on 
larger  storms.    Of  greater  concern  is  the  effect  of  the  vegetative  cover 
on  infiltration  and  water  storage,  especially  the  effects  attributable 
to  the  large  spatial  and  temporial  variations. 

Montana  flood  frequency  analysis. --The  method  makes  use  of  equations 
obtained  from  a  regression  analysis  of  peak  streamflows  in  Montana  for 
thousands  of  gaging-station  years  in  relation  to  drainage  basin  character- 
istics.   The  State-wide  analysis  shows  that  drainage  area,  main  channel 
slope,  and  mean-annual  precipitation  are  the  most  significant  variables 
in  quantifying  peak  flows.    The  following  are  equations  for  x-year 
recurrence- interval  peak  flows,  Qx  in  cubic  feet  per  second,  relating 
drainage  area  A,  in  square  miles,  main  channel  slope,  S,  between  points 
that  are  10  and  85  percent  of  the  distance  to  the  drainage  divide,  and 
mean  annual  rainfall,  P,  in  inches.    Also  applied  is  an  areal  factor,  F, 
to  correct  variance  caused  by  regional  differences  and  the  resulting 
residuals  from  the  regression  analysis.    For  the  Decker  area,  F  is 
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estimated  to  be  1.0.    For  lack  of  more  specific  information,  P  =  13 
inches  is  used  for  all  streams  in  the  Decker  area. 

Q2=2.18A0'551  S-°-520  P1-58  F 
Q5  =  31.7  A0'484  S-°'553  P^F 
Q1Q  =112  A0'455  S"°-576  pO'860  F 
Q25=388  A0'429  S0'597  P°'640F 
Q50  ■  855  A0'4*2  S"0'622  P0'503  F 

Qioo  =  ]'745  A°'396  s"0-624  P0'378  F 

Pertinent  drainage  basin  characteristics  and  the  results  from  these 

equations  are  given  in  table  D-6.    The  relationship  between  unit  peak 

3  2 

discharge  (ft  /s  per  mi  .)  and  recurrence  interval  is  shown  in  figure  D- 
2  for  the  different  streams. 

Existing  channel  width. --This  method  uses  information  obtained  by 
measurement  of  channel  cross  sections  at  several  locations.    The  number 
of  sections  measured  and  the  average  width,  W,  from  bank  to  bank  for  the 
stream  channels  at  several  locations  are  given  in  table  D-7.    The  drainage 
area  is  given  for  each  location  where  cross  sections  were  measured.  The 
QlO  f°r  eacn  location  is  based  on  the  relationship  defined  by  Riggs  and 
others  for  20  Wyoming  streams  where 


1  49 

Q10  =  8.3  W1-^ 


The  relationship  between  drainage  area  and  Q^q  f°r  tne  channel-width 
method  (table  D-7)  is  shown  in  figure  D-3.    This  regression  was  then  used 
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to  define  Q1Q  for  the  drainage  areas  of  interest  (last  two  columns  table 
D-7). 

Rational  method. --The  rational  method  is  the  logical  use  of  the 
expected  rate  of  percipitation  corrected  for  infiltration  and  other 
storage  "losses".    The  formula  is: 

Q  =  CIA 

where  C  is  the  fractional  part  of  the  precipitation  expected  to  flow 
into  and  through  the  channel  system,  I  is  the  rainfall  intensity  in 
inches  per  hour,  and  A  is  the  drainage  area  in  acres.    The  precipitation 
is  the  maximum  amount  expected  for  a  given  recurrence  interval  for  a 
given  duration.    The  duration  used  is  that  corresponding  to  the  time  of 
concentration  of  flow,  T  ,  from  the  drainage  divide  downstream  to  the 
point  of  measurement.    For  Decker  area  streams,  Tc  is  based  on  an  average 
flow  velocity  of  2.5  and  3.5  feet  per  second  along  the  stream  valley  for 
Qjq  and  Q^q,  respectively.    The  coefficient,  c,  is  assumed  to  be  0.25 
and  0.30  for  Q^q  and  Q^q,  respectively.    Precipitation  data  are  from 
table  4  "Magnitude  and  Frequency  of  Precipitation"  in  the  section  on 
cl imate. 

Table  D-8  gives  the  area  of  each  stream  basin  in  acres  and  Q-^g  and  Q 
for  the  time  of  concentration,  point  precipitation,  point  intensity,  area 
intensity,  and  the  expected  peak  discharge.    The  50-year 
peak  discharge  was  computed  to  determine  if  its  relation  to  the  10-year 
peak  would  be  similar  to  that  determined  by  the  method  using  the  Montana 
Flood  Frequency  analysis.    The  relative  differences  are  similar. 
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The  recommended  estimate  of  the  10-year  peak  flow  for  the  different 
streams  is  determined  as  the  average  computed  from  the  3  methods  as 
shown  by  table  D-9.    The  table  lists  peak  flows  for  other  recurrence 
intervals,  Q2,  Q5,  Q25»  Qso*  and  QlOO*    Tnese  were  determined  on  the 
basis  of  the  average  Qiq  and  the  peak  discharge- recurrence  interval 
graphs  defined  by  the  "Montana  Flood  Frequency"  equations  (figure  D-2). 
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Methods  used  to  estimate  erosion  and  sediment  yield  from  watersheds 
in  the  Decker  area 

In  the  absence  of  adequate  data,  sediment  yield  and  sediment 
concentration  in  streams  in  the  Decker  area  could  not  be  determined  by 
using  standard  methods  such  as  sediment- rating  and  flow-duration  curves, 
reservoir  sediment-deposition  surveys,  or  from  various  empirical  formula. 
Accordingly,  estimates  were  made  using  the  sediment-delivery  ratio 
method,  which  makes  use  of  a  logical  set  of  factors,  namely  precipitation 
energy,  soil  erodibility,  surface  slopes,  and  plant  cover  to  arrive  at 
gross  erosion  (U.S.  Department  of  Agriculture,  1972  B).    Because  of  the 
paucity  of  data  for  streams  in  the  Decker  area,  the  sediment-delivery 
ratio  was  determined  by  using  the  basin-relief  ratio  to  adjust  the 
nationwide  sediment-delivery  ratio  curve  (Roehl,  1962). 

Roehl  reports  that  the  scatter  found  in  the  drainage  area-delivery 
ratio  relationship  (fig.  D-4)  can  be  attributed  largely  to  varations  in 
relief  ratio.    The  relief  ratio-drainage  area  data  from  Roehl  (1962)  and 
for  Decker  area  stream  basins  are  plotted  in  figure  D-5.    This  plot 
shows  that  the  relief  ratios  for  Decker  area  basins  are  higher  then 
those  used  by  Roehl  in  defining  the  nationwide  curve.    The  arrows  on 

figure  D-5  show  the  method  used  to  adjust  for  these  differences.  For 

2 

example,  the  Deer  Creek  basin,  which  has  a  drainage  area  of  53  mi  ,  has 

a  relief  ratio  of  0.010.    According  to  the  Roehl  curve,  a  basin  having  a 

2 

relief  of  0.010  should  have  a  drainage  area  of  only  15  mi  .    To  use 
Roehl's  nationwide  sediment-delivery  curve  (fig.  D-4),  therefore, 
Decker  area  data  must  be  adjusted  accordingly.    The  adjusted  delivery 
ratios  listed  in  table  D-10  are  obtained  from  figure  D-4  using  the 
adjusted  areas  obtained  from  figure  D-5. 
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Figure  D-U. — Effect  of  drainage  "basin  size  on  sediment 
delivery  (from  Roehl,  1962 ) 
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Gross  erosion,  E,  in  tons  per  acre  was  determined  from  the 
Universal  Soil  Loss  Equation 

E  =  RK(LS)C 

where  R  is  a  precipitation  factor,  K  is  a  soil-erodibility  factor, 
(LS)  is  a  slope  factor,  and  C  is  a  plant-cover  factor. 

As  specific  data  for  these  factors  are  not  available  for  individual 
watersheds  in  the  Decker  area,  the  computation  of  gross  erosion  in 
table  D-ll  applies  an  average  value  to  all  Decker  area  basins.  These 
values  were  adjusted  on  the  basis  of  slope  gradient.    Slope  conditions 
are  expected  to  affect  gross  erosion,  and  therefore,  a  distribution 
curve  showing  the  average  land-surface  slope  for  Decker  basins  was 
developed  (fig.  D-6).    This  curve  is  based  on  measurements  of  the 
distance  between  contours  at  577  locations  spaced  at  intervals  of  1,000 
feet.    These  measurements  were  made  in  six  representative  areas  of  the 
Decker  stream  basins  using  the  method  described  by  Williams  and  Guy 
(1973). 

Five  slope  catagories  were  used  as  shown  in  the  first  column 
of  table  D-ll.    The  relative  percentage  of  the  basin  areas  for  each 
category  is  given  in  the  second  column.    The  precipitation  factor  (R) 
is  expected  to  be  20  for  the  Decker  area  (Wayne  Nipple,  Conservationist, 
Soil  Conservation  Services,  oral  communication).    The  soil-erodibility 
factor  (K)  is  expected  to  range  from  0.24  to  0.40,  depending  on  slope 
(steeper  slopes  have  less  organic  matter  and  probably  a  lower  percentage 
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o  / 


0  10  20  30  h0  50 

Slope,  in  percent 

Figure  D-6. — Distribution  curve  showing  average  land-surface 
slope  of  stream  basins  intercepted  by  the  East  Decker  and 
North  Extension  mine  areas.     (Based  on  measurements  of 
distance  between  contours  at  577  locations  using  1,000- 
foot  grid  points  in  six  representative  areas;  Williams 
and  Guy,  1973). 
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of  particle  binding  clays).    SI  ope- length  (L)  is  expected  to  range  from 

an  average  of  about  400  feet  for  areas  having  slopes  less  than  10  percent 

to  about  150  feet  for  areas  having  slopes  greater  than  40  percent  gradient. 

L  0.6 

The  slope  factor  (LS)  is  expressed  by  the  equation,  LS  =  (  /75)  x 
S  14 

(  /9)  '  .    The  plant-cover  factor  (C)  is  expected  to  range  from  0.10  to 
0.25,  depending  on  slope  (steeper  slopes  have  less  cover  because  of  less 
soil  moisture  and  probably  less  soil  fertility). 

Computed  gross  erosion  rates  and  weighted  gross  erosion  rates  are 
listed  in  table  D- 11  for  each  slope  category.    The  average  gross  erosion 
rate  for  the  Decker  area  stream  basins  is  3.94  tons  per  acre  per  year. 
The  last  column  in  table  D-ll  shows  the  percent  of  total  gross  erosion 
expected  for  each  slope  category. 

Mean  annual  sediment  yield  for  each  stream  listed  in  table  D-12  is 
based  on  the  average  of  3.93  tons  of  gross  erosion  and  the  sediment 
delivery  ratios  computed  in  table  D-10.    Yield  in  acre-feet  per  square 
mile  assumes  a  specific  weight  of  sediment  of  70  pounds  per  cubic  foot. 
The  yields  indicated  in  table  D-12  are  similar  to  those  found  by  Hadley 
and  Schumm  (1961)  (fig.  D-7)  in  the  Cheyenne  River  basin  in  northeastern 
Wyoming  under  similar  geologic,  hydrologic  and  geomorphic  conditions. 

The  computed  sediment  yield  for  each  basin  and  the  expected  mean 
annual  runoff  were  used  to  compute  the  discharge-weighted  mean  annual 
sediment  concentration  of  basin  streams  listed  in  the  last  column  of 
table  D-12.    On  a  regional  basis  Busby  (1966)  shows  an  expected  long- 
term  mean  annual  runoff  of  about  0.4  to  0.5  inch  per  year  for  the  Decker 
area.    Because  of  the  effect  of  extensive  permeable  clinker  deposits  in 
the  lower  parts  of  their  watersheds,  the  expected  runoff  from  Middle 
Creek,  Coal  Creek  and  Pond  Creek  is  0.4  inch,  Deer  Creek  is  0.3  inch, 
Spring  Creek  is  0.25  inch,  and  Pearson  Creek  is  0.2  inch. 
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Table   D-IO.-Computation  of  sediment  delivery  ratio 


Drainage      Basin  Elevation 

Relief 

Adjusted 

Adjusted 

area  length 

change 

ratio 

area 

delivery 

Stream 

(mi2)  (mi) 

(ft) 

(mi2) 

ratio 

Deer  Creek 

53.3  23 

1,200 

0.010 

15 

0.17 

Middle 

Creek 

6.3  6.4 

1,070 

.  032 

.  9 

.29 

Coal  Creek 

2.9  3.3 

650 

.037 

.  7 

.  31 

Spring  Creek 

36.9  16 

1,530 

.018 

3.7 

.22 

Pearson 

Creek 

8.5  7.2 

720 

.019 

3.2 

.23 

Pond  Creek  Diversion          6.1  5.4 

780 

.027 

1.4 

.27 

Table    D -II.— Computation  of  gross 

erosion 

Weighted 

Slope 

Relative 

Rainfall       Soil  Slope 

Slope 

Cover 

Gross 

gross 

category 

area 

factor       factor  length 

factor 

factor 

erosion 

erosion 

Percent 

<*> 

(Z) 

(R)             (K)  (L) 

(LS) 

(C) 

T/ac/yr 

(T/ac/yr) 

total 

<10 

40 

20            0.25  400 

1.2 

0.10 

0.60 

0.24 

6.1 

10-20 

40 

20              . 30  300 

4.7 

.13 

3.67 

1.47 

37.4 

20-30 

15 

20              . 33  250 

7.7 

.16 

8.13 

1.22 

31.0 

30-40 

2.5 

20              . 36  200 

11 

.20 

15.8 

.55 

14.0 

>40 

1.5 

20              .40  150 

15 

.25 

30.0 

.45 

11.5 

3.93 

100.0 

Table   D - 1 2. —  Computation  of  mean  annual  sediment  yield  and  streamflow 

concentration 


Yield 


Area 

Delivery 

(Ac-ft/mi2*) 

Concentration** 

Stream 

(mi2) 

(ratio) 

(T/mi2) 

(Tons) 

(mg/1) 

Deer  Creek 

53 

0.17 

430 

0  .28 

23,000 

20,000 

Middle  Creek 

6.3 

.29 

730 

.48 

4,600 

25,000 

Coal  Creek 

2.9 

.31 

780 

.51 

2,300 

27,000 

Spring  Creek 

37 

.22 

550 

.36 

20,000 

30,000 

Pearson  Creek 

8.5 

.23 

580 

.38 

4,900 

40,000 

Pond  Creek  Diversion 

6.1 

.27 

680 

.45 

4,100 

23,000 

♦Sediment  weight  »  70  pounds/ft 

**Discharge  weighted  assuming  0.3  inch  of  runoff  per  year  for  Deer  Creek,  0.4  inch  for 
Middle,  Coal  and  Pond  Creeks,    0.25  inch  for  Spring  Creek,  and  0.2  inch  for 
Pearson  Creek. 
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0  0.0?  0  04  0  06  0.08  0.10  0.12 

RELIEF  RATIO 

Figure  D-T. — Relation  between  mean  annual  sediment 
accumulation  and  relief  ratio  for  basins  on 
Fort  Union  Formation  (from  Hadley  and  Schumm, 
1961). 
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Table  D-13 .--Tongue  River  Reservoir,  active  storage  in  acre-feet 
(Data  from  records  of  the  Montana  Department  of  Natural 
Resources  and  Conservation) 


Year 

Minimum 

Average 

Maximum 

I"  JO 

in  m  a 

1U  ,  U-LU 

oft  a l  a 

Zo  ,  O -LU 

AA  AAA 
^tu  ,  U'+U 

1  OCT 

i  ai  a 

OA  i  oa 

Z^ , 1 JU 

Aft    1  OA 
^+0  ,  L  _JU 

1  Q^ft 
1  y  DO 

in  m  a 

o  a  o  ^  a 

Z'*  ,  J3U 

Oft  ^AA 
Jo  ,  D^IU 

±3 , jy u 

07  oi  n 
J  / ,  z±u 

7  0    ^  0  A 
/  J , JjU 

1  QAA 

17    7  on 

i / , / yu 

01    A 1  A 
JX , UiU 

1  QA1 

iu , uyu 

O  7     1  7  A 

J / , 1  /u 

CQ  QQA 

jy , y yu 

1  Q  A  O 

±y  o  z 

o  a  o 
ZD , Z jU 

4j, / yu 

^A  AOA 
JH , uzu 

ly  d  j 

Jl ,  o  /u 

o  7   o  o  a 

AO  /,  i;n 

HJyH jU 

1  OA/. 

Z4  ,  4oU 

O  /■    7  a  a 

j'* ,  /  ou 

A  7  AAA 
O  /  ,  4  4U 

ly  to 

Z  Z , oUU 

OQ  QAA 
Jo ,  OOU 

A  0    0  AA 
DJ, JUU 

iy  do 

in  o  /.  a 
1U , Z4U 

oa   71  n 
5h , /1U 

A  A    A  OA 
DU , 4ZU 

1  Q  A  7 

iyo  / 

zz , 4ou 

O  7    A  OA 

J / , ozu 

A  A     O  Q  A 

o^t ,  zyu 

lyoo 

o  7    a  £  a 
2/  ,060 

/.i    7  n  a 

41 , /yu 

Al     7  AA 
Ol , /UU 

1969 

20,500 

41,420 

63,300 

1970 

25,120 

34,560 

55,500 

1971 

23,350 

35,120 

52,320 

1972 

25,810 

40,570 

57,310 

1973 

26,890 

39,200 

61,700 

1974 

22,600 

38,450 

60,100 
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Table  D-l6. — Annual  maximum  crest-stage  gage  height  and  discharge 


for  Spring  Creek  (FAS  314),  Decker,  Montana 
(Data  from  U.S.  Geological  Survey,  Water  Resources  Division) 


Year 

Date 

Gage  height 
(feet) 

Discharge 
(ft3/s) 

1958 

June  7 

3.40 

184 

1959 

Mar.  14 

1.19 

45 

1960 

Mar.  19 

1.31 

49 

1961 

1962 

June  16 

6.59 

900 

1963 

June  15 

1.07 

40 

1964 

Apr.  22 

.05 

15 

1965 

Aug.  21 

2.61 

362 

1966 

Sept.  26 

.11 

15  1' 

1967 

June  12 

2.81 

390 

1968 

June  9 

.72 

130 

1969 

Mar.  18 

1.82 

250  / 

\ 

1970 

May  14 

1.35 

195 

1971 

Feb.  14 

6.50 

1,400 

1972 

Feb.  28 

2.90 

420 

1973 

Sept.  1 

.26 

20 

1974 

Mar.  28 

1.31 

40 
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Table  D-17.--Engineering  data  for  the  Tongue  River  Dam  and  Reservoir. 


DAM: 

Storage: 
Spillway: 

Gates: 
Height: 
Length: 
Type: 

Content  Measuring 
Device: 
Intitial  Cost: 

CANALS: 

None 

R/W    Reservoir  Pool : 
Reservoir  Land: 


69,439  A. F. 

Width  350' 

Capacity  60,000  cfs 

2  -  6'  X  12'  Slide  --  Wet  Tower 

91' 

1.824' 

Earth  Fill  --  1,225,000  cubic  yards 

Cable  Down  Face 
$1,524,474.92 


3,497  Acres  Deeded 
2,326.35  Acres  Deeded 
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sagebrush  type  on  the  North  Extension  area   E-l 2 

E-10  Canopy  coverage  and  frequency  by  species  in  the  mid-short- 
grass  prairie  type  on  the  North  Extension  area   E-l 3 

E-ll  Canopy  coverage  and  frequency  by  species  in  the  ponderosa 

pine-juniper  type  on  the  North  Extension  area   E-l 4 

E-l 2  Canopy  coverage  and  frequency  by  species  in  the  riparian  shrub- 
grassland  type  on  the  North  Extension  area   E-l 5 


Pa^e 

E-13   Mean  annual  live  weight  production  in  pounds  per  acre  for  the 

5  community  types  on  the  North  Extension  area  E-16 
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Methodology  o£  vegetation  sampl ing  (VTN  Colorado^ 1975a) 

The  Decker,  Montana  area  of  the  Tongue  River  valley  in  southeastern 
Montana  was  topographically  mapped  by  Continental  Engineering  and  VTN 
Colorado,  to  a  scale  of  one  inch  equals  five  hundred  feet.    Grid  squares 
were  placed  on  the  map  in  accordance  with  the  Montana  Planimetric  Land 
Measurement  System,  each  square  measuring  1,000  feet  by  1,000  feet.  In 
1974  a  sampling  grid  was  drawn  on  Herculene  corresponding  to  the  land 
grid  lines  and  numbered  consecutively  from  the  southeast  corner  of  the 
study  area  by  Decker  Coal  Company  scientists.    The  grid  was  located  on 
the  ground  by  triangulation  of  landmarks  using  a  Brunton  compass. 

Each  grid  square  was  sampled  by  twenty  Daubenmire  canopy  coverage 
rectangular  plots,  each  representing  1,000  square  centimeters,  randomly 
placed  on  two  diagonal  crossing  of  the  square.    Canopy  coverage  for  each 
species  was  measured  and  recorded  on  specially  designed  sheets.  Sample 
squares  were  chosen  on  criteria  such  as  naturalness  of  community  structure, 
and  representativeness  of  natural  communities  existing  in  the  area. 
Efforts  were  made  to  avoid  such  biasing  factors  as  agricultural  lands  and 
surface  disturbance. 

All  Daubenmire  data  was  transferred  to  sample  analysis  sheets  and 
analyzed  for  total  and  mean  cover  values  both  by  species  and  for  each 
sample  square  placement. 

Vegetation  was  mapped  on  the  1"  =  500'  maps  using  aerial  photographs 
and  ground  truth  obtained  from  extensive  on  the  ground  reconnaissance 
surveys  of  all  vegetation  types.    After  the  mapping  was  completed,  the 
maps  were  ground  checked  for  completeness  and  accuracy  and  then  redrawn 
on  1"  =  2000'  USGS  topo-sheets  and  photographically  reduced  for  this  report 
to  a  scale  of  1"  =  4000' . 


Areas  of  Ponderosa  Pine  Badlands  were  surveyed  and  measured  by  de- 
scribing a  circle  with  a  15  meter  radius  around  a  randomly  selected  tree 
in  each  stand.    All  trees  falling  within  the  stand  were  then  measured 
for  diameter  at  breast  height  and  these  figures  averaged  by  species  for 
the  proposed  mining  area.    Areas  of  timber  on  the  flood  plain  were  surveyed 
for  understory  and  overstory  composition  but  not  quantitatively  measured 
because  of  limited  economic  value  and  growth  forms  not  conducive  to 
accurate  analysis.    No  economically  harvestable  timber  stands  occur  in 
the  proposed  mine  area. 

Range  grazing  capacity  was  analyzed  by  Wane  Nipple,  District  Conser- 
vationist from  the  Big  Horn  County,  Montana  Soil  Conservation  Service 
District  Office  at  Hardin,  Montana.    Established  SCS  survey  methods  were 
used  and  range  site  maps  were  retained  by  the  Decker  Coal  Company  and  the 
Conservation  District  Office.    The  SCS  method  divides  range  lands  by  soil 
type  rather  than  vegetation  community,  and  thus  is  an  index  of  grazing 
capacity  rather  than  ecological  diversity.    Grazing  data  on  BLM  leases 
in  the  Decker  area  was  received  from  the  Miles  City,  Montana  Bureau  of 
Land  Management  offices. 

2 

Actual  production  was  measured  by  clipping  selected  1000  cm  areas 
of  vegetation  and  bagging  each  species  separately.    Bags  from  each  site 
were  weighed  air  dry,  and  totals  for  both  sample  and  species  were  averaged. 
Efforts  were  made  to  locate  the  sample  plots  in  areas  where  range  con- 
dition was  at  a  maximum  level,  and  equally  dispersed  among  the  vegetation 
types  present  in  the  area. 

Table  E-l  is  a  species  list  for  the  two  proposed  Decker  mining  areas. 
Tables  E-2  through  E-6  and  E-8  through  E-l 2  give  the  percent  frequency, 
total  cover  and  percent  total  cover  for  each  of  the  major  species  within 

E-2 


each  of  the  five  vegetation  types  in  the  East  Decker  and  North  Extension 
areas  respectively.    Tables  E-7  and  E-13  give  production  data  for  each 
of  the  five  types  in  the  two  proposed  mining  areas. 
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Table  E-l.. --Species  list  for  the  two  proposed  Decker  mining  areas 

(Data  from  VTN  Colorado,  1975a,  1975b) 


SCIENTIFIC  NAME 


COMMON  NAME 


ORIGIN 
(N=Native 
I=Introduced) 


TREES 

Acer  negundo 
Juniperus  osteosperma 
Juniperus  scopulorum 
Pinus  ponderosa 
Popul us  acuminata 
Popul us  sargenti 
Sal ix  amygdaloides 
Sal ix  exigua 

SHRUBS 

Amorpha  canescens 
Artemisia  cana 
Artemisia  f il ifol ia 
Artemisia  tridentata 
Atriplex  gardneri 
Atriplex  argentea 
Chrysothamnus  nauseosus 
CI eome  serrulata 
Eurotia  lanata 
Gutierrezia  sarothrae 
Prunus  hookeri 


Prunus  virginiana 
Rhus  trilobata 
Ribes  lacustre 
Rosa  woods ii 


Symphoricarpos  orbiculatus 


FORBS 


Achil lea  lanulosa 
Ambrosia  psylostachya 
Artemisia  frigida 
Artemisia  1 udoviciana 
Astragal  us  mol 1 issimus 
Chrysopsis  vil losa 
Cirsium  arvense 
Cirsium  flodmanii 


Cirsium  vul gare 
Descurainia  pinnata 
Erigeron  porteri 
Eriogonum  douglasi 
Grindel ia  squarrosa 
Hel ianthus  fendleriana 
Koch i a  scoparia 


Boxelder  maple  N 

Utah  juniper  N 
Rockymountain  juniper  N 

Ponderosa  pine  N 

Lanceleaf  poplar  N 

Plains  poplar  N 

Peachleaf  willow  N 

Coyote  willow  N 


Leadplant  N 

Silver  sagebrush  N 

Sand  sagebrush  N 

Big  sagebrush  N 

Nuttall  saltbush  N 

Silver  saltbush  N 

Rubber  rabbi tbrush  N 
Rockymountain  beeplant  N 

Common  winterfat  N 

Broom  snakeweed  N 

Wildplum  N 

Western  chokecherry  N 

Skunkbush  sumac  N 

Prickly  currant  N 

Wood 1 s  wi ldrose  N 

Western  snowberry  N 


Western  yarrow  N 

Western  ragweed  N 

Fringed  sagewort  N 

Louisiana  sagewort  N 

Wooly  milkvetch  N 

Hairy  goldenaster  N 

Canada  thistle  N 

Flodman  thistle  N 

Bull  thistle  N 

Pinnate  tansymustard  N 

Porter  flea bane  N 

Douglas  wildbuckwheat  N 

Curlycup  gumweed  N 

Fendler  sunflower  N 

Fireweed  summercypress  N 
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Table  E-l  (Cont. ). --Species  list  for  the  two  proposed  Decker  mining  areas 

(VTN  Colorado,  1975a,  1975b) 


SCIENTIFIC  NAME  COMMON  NAME  ORIGIN 


FORBS  (Continued) 

Liatris  punctata  Dotted  gay  feather  N 

Mel i lotus  officianalis  Yellow  sweetclover  I 

Opuntia  polyacantha  Plains  pricklypear  N 

Oxytropis  Lambertii  Lambert  locoweed  N 

Phlox  hoodii  Hood's  phlox  N 

Plantago  major  Broadleaved  plantain  N 

Plantago  patagonica  Wooly  plantain  N 

Psoralea  tennuiflora  Fewf lower  scurf  pea  N 

Rumex  crispus  Curly  dock  N 

Sal  sola  kali  Common  russianthistle  I 

Scolymus  spp.  Oyster  plant  N 

Senicio  douglasii  Dougles  groundsel  N 

Solanum  rostratum  Buffaloburr  nightshade  N 

Soli dago  occidental  is  Western  goldenrod  N 

Sonchus  asper  Prickly  sowthistle  N 

Sphaeralcea  coccinea  Scarlet  globemallow  N 

Stanleya  pinnata  Prince's  plume  N 

Suaeda  depressa  Pursh  seepweed  N 

Xanthium  spinosum  Common  Cocklebur  I 

Zigadenus  nuttalli  Nuttall  deathcamus  N 

GRASSES  AND  GRASS-LIKE  PLANTS 

Agropyron  albicans  Montana  wheatgrass  N 

Agropyron  cristatum  Crested  wheatgrass  I 

Agropyron  dasystachyum  Thickspike  wheatgrass  N 

Agropyron  ri pari  urn  Streambank  wheatgrass  N 

Agropyron  smi thi  i  Western  wheatgrass  N 

Agropyron  spicatum  Bluebunch  wheatgrass  N 

Agropyron  trachycaulum  Slender  wheatgrass  N 

Andropogon  scoparius  Little  bluestem  N 

Aristida  longiseta  Red  threeawn  N 

Bouteloua  curtipendual  Side  Oats  grama  N 

Bouteloua  gracilis  Blue  grama  N 

Bromus  inermis  Smooth  brome  I 

Bromus  japenicus  Japanese  brome  I 

Bromus  tectorum  Cheatgrass  brome  I 

Calamovilfa  longi folia  Prairie  sandreed  N 

Cares  elionaris  Blackrood  sedge  N 

Carex  filifolia  Threadleaf  sedge  N 

Dactyl  is  glomerata  Orchardgrass  I 

Elymus  giganteus  Mammoth  wildrye  N 

Elymus  triticoides  Creeping  wildrye  N 

Hordeum  jubatum  Foxtail  barley  N 

Juncus  balticus  Baltic  wirerush  I 

Koeleria  cristata  Prairie  junegrass  N 

Oryzopsis  bymenoides  Indian  ricegrass  N 

Poa  arida  Plains  bluegrass  N 

Poa  pratensis  Kentucky  bluegrass  N 

Poa  secunda  Sandberg  bluegrass  N 
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Table  E-l  (Cont. )--Species  list  for  the  two  proposed  Decker  mining  areas 


SCIENTIFIC  NAME 


COMMON  NAME 


ORIGIN 


GRASSES  AND  GRASS-LIKE  PLANTS 
Phalaris  canariensis 
Phleum  pratense 
Schedonnardus  paniculatus 
Scirpus  americanus 
Si  tan ion  hystrix 
Spartina  pectinata 
Sporobol us  cryptandrus 
Stipa  comata 
Stipa  viridula 
Triglochin  palustris 


(Cont.) 

Common  canary  grass 
Common  timothy 
Alkali  tumblegrass 
American  bulrush 
Bottlebrush  squirrel  tail 
Prairie  cordgrass 
Sand  dropseed 
Needle  and  thread 
Green  needlegrass 
Marsh  arrowgrass 


I 
I 
N 
N 
N 
N 
N 
N 
N 
N 


Table  E-2. --Canopy  coverage  and  frequency  of  vegetation  by  species  in  the 
sagebrush  steppe  type  on  the  East  Decker  area  as  determined  by 
examination  of  20  2  x  5  decimeter  plots  at  each  of  5  sites. 


Percent 

2 

cirr 

Percent 

Species  Symbol 

Frequency 

Total  Cover 

Total  C 

BRJA 

71 

14,700 

14.700 

ARTR 

63 

31,950 

31.950 

AGSM 

50 

9,800 

9.800 

BRTE 

11 

2,550 

2.550 

KOCR 

12 

1,750 

1.750 

OPPO 

7 

1,650 

1.650 

AGDA 

1 

100 

.100 

STCO 

7 

1,200 

1.200 

STVI 

7 

1,500 

1.500 

ERPO 

1 

100 

.100 

SPCO 

2 

300 

.300 

POSE 

10 

1,410 

1.410 

CHLE 

1 

50 

.050 

BOGR 

2 

200 

.200 

PLPU  (PA) 

1 

200 

.200 

RAGN 

1 

100 

.100 

CAM  I 

1 

100 

.100 

TRMA 

2 

150 

.150 

ARFR 

1 

10 

.010 

SPCR 

2 

150 

.150 

ARCA 

1 

100 

.100 

PSAR 

4 

400 

.400 

AGAL 

2 

200 

.200 

CA  BU  PA 

1 

100 

.100 
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Table  E-3       Canopy  coverage  and  frequency  of  vegetation  by  species  In  the 


grassland-sagebrush  type  on  the  East  Decker  area  as  determined 


by  examination  of  20  2x5  decimeter  plots  on  each  of  5  sites. 


(Data  from  VTNpColorado  1975a) 


Percent 

cm£ 

Pe 

rcent 

Species  Symbol 

Frequency 

Total  Cover 

Total  Cover 

AMPS 

10 

1,000 

1. 

000 

STCO 

52 

13,050 

13. 

050 

FEIO 

7 

700 

. 

700 

AGSP 

32 

6,650 

6. 

650 

CAFI 

29 

6,450 

6. 

450 

BRJA 

33 

4,250 

4. 

250 

GUSA 

14 

3,250 

3. 

250 

EREF 

2 

1,350 

1. 

350 

ARFR 

10 

3,300 

3. 

300 

ARFI 

1 

100 

• 

100 

PEPU 

6 

650 

• 

650 

BOGR 

31 

4,350 

4. 

350 

OPPO 

10 

1,100 

1. 

100 

SOAS 

2 

200 

• 

200 

KOCR 

6 

750 

■ 

750 

PSTE 

4 

1,500 

1. 

500 

PHHO 

12 

2,200 

2. 

200 

CHVI 

3 

300 

• 

300 

LIPU 

1 

100 

* 

100 

OECA 

1 

50 

• 

050 

POAR 

4 

500 

• 

500 

PLPA 

4 

300 

300 

ERPO 

2 

150 

* 

150 

SPCO 

2 

150 

150 

ASTE 

2 

150 

150 

AGCR 

1 

100 

■ 

100 

BRTE 

8 

V.150 

1. 

150 

PSAR 

4 

700 

,700 

TRMA 

1 

100 

,100 

MA  SPP 

3 

650 

,650 

HEAN 

1 

100 

« 

,100 

(FE)  VUOC 

1 

100 

,100 

ARTR 

1 

100 

,100 

E-7 


Table  E-A  --  Canopy  coverage  and  frequency  of  vegetation  by  species  In  the  ml 
short-grass  prairie  type  on  the  East  Decker  area  as  determined  b 
examination  of  20  2x5  decimeter  plots  at  each  of  5  sites. 
(Data  from  VTN  Colorado  1975a) 


Percent 

Species  Symbol 

Frequency 

STCO 

17 

BOCU 

54 

CAFI 

36 

AGSP 

27 

AMPS 

14 

ANSC 

23 

EREF 

3 

GUSA 

2 

PEPU 

7 

ARFR 

4 

PHHO 

4 

VIAM 

3 

BOGR 

8 

ASMO 

6 

BROA 

15 

LARE 

14 

PSTE 

4 

ARLU 

1 

AGAL 

4 

CRBR 

3 

OECA 

1 

CALO 

13 

GRSQ 

2 

KOCR 

8 

POAR 

4 

SOMO 

2 

CHVI 

2 

OPPO 

2 

ARRO 

5 

MA  SPP 

1 

UKN  #1 

2 

UKN  #2 

2 

cm2  Percent 
Total  Cover  Total  Cover 


2,500 

2.500 

14,150 

14.150 

6,450 

6.450 

5,050 

5.050 

1  ,650 

1.650 

6,250 

6.250 

350 

.350 

250 

.250 

950 

.950 

450 

.450 

330 

.330 

1,400 

1 .400 

2,400 

2.400 

610 

.610 

1,510 

1.510 

1  ,450 

1.450 

1,300 

1.300 

100 

.100 

800 

.800 

150 

.150 

100 

.100 

4,400 

4.400 

300 

.300 

900 

.900 

800 

.800 

700 

.700 

500 

.500 

600 

.600 

1  ,000 

1.000 

100 

.100 

200 

.200 

200 

.200 
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Table  E-5  —  Canopy  coverage  and  frequency  of  vegetation  by  species  in  the 

ponderosa  pine- juniper  type  on  the  East  Decker  area  as  determined 


by  examination  of  20  2x5  decimeter  plots  at  each  of  5  sites. 


Percent 


Species  Symbol 

Fr 

A  DTD 
AK  1  K 

c 
0 

D  K  J  !\ 

oil 

c  d  rn 

9 

A  AC  D 

J  1 

D  DTC 

dKI  t 

i  a 
1  U 

DUbK 

o 
o 

1 

PEPU 

1 

r>  a  ai  i 

BOCU 

1  2 

ft  r\  p*  p» 

ARFR 

1  1 

ni  it  n 

RHTR 

A 

3 

1/  r\  r*  r\ 

KOCR 

1 3 

«  » i  a  a 

ANSC 

4 

a  ■  t  a  /i 

GUSA 

7 

CAFI 

8 

t  a a 

STCO 

6 

SYOR 

a 

3 

ARLU 

3 

ERPO 

1 

CALO 

5 

AKCA 

r 
0 

f>nn  n 

LKdK 

1 

AbAL 

1  1 

POSE 

1 

AGSM 

5 

FEID 

5 

ASMO 

1 

STVI 

2 

LIPU 

1 

PIPO 

1 

AGS  A 

1 

RILA 

1 

PRVI 

1 

JUSC 

1 

crn^  Percent 
Total  Cover  Total  Cover 


1  ,  ODU 

C    A  £A 

D  .  'tDU 

7  oc.fi 
/  ,oOU 

/  .  OOU 

£ ,  /5U 

o  7cn 

£ .  /3U 

4UU 

/inn 
.  4UU 

C  A 

50 

A  C  A 

.050 

50 

AC  A 

.  ObU 

3,300 

O     OA  A 

3.  300 

2,200 

o  inn 

2. 200 

ATA 

250 

A  r-  a 

.  250 

a    -i  a  a 

2,700 

2 . 700 

A  a  a 

900 

.  900 

750 

.  750 

AAA 

800 

.  800 

1 ,000 

T  AAA 

1 . 000 

-i       n  AA 

1 ,100 

n      T  a  a 

1 . 100 

r*  a  a 

500 

C  A  A 

.  500 

1  A  A 

100 

1  AA 

.  1 00 

o  AAA 

2,000 

O  AAA 

L .  uuu 

1     O  AA 

1 ,300 

i  onn 
1  .  ouU 

Rfi 

.  uou 

2,650 

2.650 

300 

.300 

600 

.600 

450 

.450 

100 

.100 

1,400 

1.400 

100 

.100 

900 

.900 

100 

.100 

1  ,000 

1.000 

1  ,000 

1.000 

1  ,000 

1.000 
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Table  E-6. --Canopy  coverage  and  frequency  of  begetation  by  species  in  the 
riparian  shrub-grassland  type  on  the  East  Decker  area  as 
determined  by  examination  of  20  2  x  5  decimeter  plots  at 
each  of  5  sites.    (Data  from  VTN  Colorado,  1975a) 


Percent  cm  Percent 

Species  Symbol  Frequency  Total  cover      Total  cover 


CTW  T 

/i  i 
41 

y  ,yuu 

n  nnn 

y .  yuu 

Auon 

DO 

17  A  nn 
1/,4UU 

17  /i  nn 
1  /  .  4UU 

c  Dm 
orLU 

1  0 

o  -jnn 
c. ,  oUU 

£ .  oUU 

A  DT  A 
AKLA 

A  Q 

o  i  onn 
£1 , £UU 

oi  onn 
£l .  £UU 

Ur  rU 

1 

1 

1  nn 
1UU 

.  1UU 

o  1  LU 

1  1 

i  onn 

1 ,  ouu 

i  onn 
1 .  oUU 

1  ADF 
LAKL 

1 
1 

oUU 

"3nn 
.  oUU 

RD  1A 
DKJA 

AA 

7  a  nn 
/  ,  4UU 

7  a  nn 
/  .  4UU 

bUbK 

0 

^  ,yuu 

o  onn 

d .  yuu 

POPR 

7 

1,300 

1.300 

ARLU 

13 

4,600 

4.600 

POSE 

18 

2,600 

2.600 

ARTR 

1 

500 

.500 

MEOF 

8 

2,100 

2.100 

KOCR 

2 

200 

.200 

ARFI 

1 

300 

.300 

ASSP 

1 

100 

.100 

AGDA 

4 

1,400 

1.400 

AGCR 

9 

3,400 

3.400 

CAM  I 

2 

200 

.200 

CA  BU  PA 

2 

200 

.200 

Total 
Grams 


Table  E-7. --Vegetation  production  in  the  East  Decker  area  1975 

(Data  from  VTN  Colorado,  1975aT 


Growth 
Form 


Sagebrush 
Steppe 


Shrubs 

Leaders 

Forbs 

Annual 

Grasses 

Perennials 


8205 
2311 
1945 
691 
1147 


Mid- 
short-grass 
Prairie 


Grassland- 
Sagebrush 


Riparian 
Shrub- 
Grassland 


218 

1073 
189 
1957 


259 

1208 
288 
423 


39055 

605 
570 
7977 


Ponderosa 

Pine- 

Juniper 


2939 

346 
508 
1265 


Raw  g     Annual  Pr 
g  X.  Woody  Pr 
g  X  Total 


121.880 
164.100 
258.980 


lbs/ac  X  Annual  Pr  2684.581 
X  Woody  Pr  3614.537 
X  Total  6299.118 


68.740 
68.740 
1514.096 
1514.096 


191.900 
191.900 
1408.957 


183.040 
781.000 
964.040 


4031.718 
17202.643 


1408.957  21234.361 


42.400 
58.780 
100.980 

929.515 
1294.713 
2224.229 
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Table  E-8  —  Canopy  coverage  and  frequency  by  species  in  the  sagebrush  steppe 
type  on  the  North  Extension  area.     (Data  from  VTNrColorado  1975b) 


SPECIES  RAW  PERCENT  RAW  TOTAL  PERCENT  TOTAL 

SYMBOL  FREQUENCY         FREQUENCY  CANOPY  COVERAGE  CANOPY  COVERAGE 


STVI 

1 

1% 

300 

.3007o 

ARTR 

44 

44% 

19,950 

19.950% 

BRJA 

54 

54% 

10,850 

10.850% 

ACPA 

3 

3% 

250 

.  250% 

POAR 

11 

11% 

1,190 

1.190% 

PHHO 

5 

5% 

400 

.400% 

STCO 

41 

41% 

11,650 

11.650% 

CAMI 

3 

3% 

500 

.500% 

OPPO 

3 

3% 

700 

.700% 

AGSM 

39 

39% 

5,600 

5.600% 

CABUPA 

1 

1% 

100 

.100% 

PLPU 

2 

2% 

250 

.250% 

EULA 

5 

5% 

500 

.500% 

HEHI 

3 

3% 

400 

.400% 

HAHI 

1 

1% 

.00 

.  100% 

KOCR 

3 

3% 

400 

.400% 

AGAL 

7 

7% 

900 

.900% 

BOGR 

18 

18% 

6,000 

6.000% 

ARFR 

5 

5% 

950 

.950% 

BRTE 

1 

1% 

100 

.  100% 

ARCA 

4 

4% 

300 

.300% 

TRMA 

1 

1% 

50 

.050% 

ACLA 

2 

2% 

300 

.300% 

CAFI 

14 

14% 

3,150 

3.150% 

HEAN 

1 

1% 

50 

.050% 

SPCO 

1 

1% 

100 

.  100% 

FEOC 

2 

2% 

200 

.  200% 

PLPA 

3 

3% 

300 

.300% 

TRMA  (DU) 

3 

3% 

300 

.  300% 

UKN  BORAGE 

1 

1% 

200 

.  200% 

E-ll 


Table  E-9 


-  Canopy  coverage  and  frequency  by  species  in  the  grassland-sage- 
brush type  on  the  North  Extension  area.     (Data  from  VTN,  Colorad 
1975b) 


SPECIES  RAW  PERCENT  RAW  TOTAL  PERCENT  TOTAL 

SYMBOL  FREQUENCY  FREQUENCY  CANOPY  COVERAGE  CANOPY  COVERAGE 


CltCl  A 

Zi  ft 

Aft7 

4D  la 

10     S 9  S  rm^ 

J.u, jjj  cm 

in  s 9 S7 

b  1  LU 

AA 

ttt+/o 

in    9^0  rm 

in   9  S07 
1U.  ZjU/o 

rUAK 

D 

^7 
3/o 

tflO  rm 

juu  cm 

^nn7 

A  V  FP 
A  K  V  K 

A    A  SO  rm 

A  A  S  07 

Q 

o 

£7 

O  /o 

JKJKJ     t  III 

0007 

9fi 

9R7 

"5   ASO  rm 

9   AS  07 

T!D  T  A 
D  1\  J  t\ 

1  ft 

1  ft7 

9    900  rm 
i.  ,  c.\J\)    (-111 ~ 

9  9007 

9 

L 

97 

ftSO  rm 

ft  S07 

.  O  _)  VJ  A 

1 

1 

1  7 

SO  rm 

OS  07 

PFPTT 

A 

47 

1  70  rm? 

JL  /  \J       III  9 

1  7  07 

pat  n 

1  A 

1  A7 

1    A  S  0  rm 

1    A  S  07 

TAP! 

90 
i.  \) 

907 

ZU  la 

A    9S0  rm 
4,  JJU    t-IIl  _ 

A    9  S  07 

o 
Z 

97 

Z/o 

1  ^O  rm 

i  ju  cm_ 

1  9 

1  97 

1  7flfl 

l ,  / uu  cm 

i    7  n  n7 

1 .  /UU/o 

CHVI 

5 

57, 

760  cm2 

,7607a 

FOCE 

4 

4% 

370  cm2 

.3707o 

PEPA 

1 

1% 

20  cn^ 

.0207o 

ERCE 

2 

2% 

150  cm 

.1507. 

CABUPA 

1 

1% 

60  cm2 

.0607o 

ARTR 

17 

17% 

6,400  cm 

6.4007o 

PSAR 

4 

4% 

400  cm2 

.4007c, 

CRBR 

1 

1% 

100  cm2 

.1007, 

OPPO 

1 

1% 

100  cm2 

.  1007, 

AGAL 

3 

37o 

300  cm2 

.3007, 

BOGR 

10 

107o 

2,300  cm2 

2.3007, 

OECA 

1 

1% 

200  cm2 

.  2007, 

E-12 


Table  E-10  - 


Canopy  coverage  and  frequency  by  species  In  the  mid-short  grass 
prairie  type  on  the  North  Extension  area,     (Data  from  VTN, 
Colorado  1975  b) 


SPECIES  RAW  PERCENT  RAW  TOTAL  PERCENT  TOTAL 

SYMBOL  FREQUENCY  FREQUENCY  CANOPY  COVERAGE  CANOPY  COVERAGE 


AGSP 

46 

46% 

9,850  cmZ 
5,200  cur 
800  cm2 

9,8507, 

CAFI 

29 

29% 

5 . 200% 

STCO 

7 

7% 

.  800% 

EREF 

2 

2% 

150  cm 

.  150% 

ANSC 

31 

31% 

8,300  cm2 
3,250  cra^ 

8.300% 

PHHO 

24 

24% 

3.250% 

GUSA 

49 

49% 

7,600  cm. 

7.600% 

ANRO 

4 

4% 

700  cm2 

700% 

AGAL 

2 

2% 

400  cm 
1,150  cm^ 

400% 

KOCR 

8 

8% 

1.150% 

PEPU 

1 

1% 

100  cm 

.100% 

PEPA* 

2 

2% 

150  cmz 
200  cmz 

.150% 

CRBR 

2 

2% 

.  200% 

ARFR 

4 

4% 

400  cmz 

.400% 

BRJA 

4 

4% 

450  cmz 
550  cm2 

.450% 

ASMO 

4 

4% 

.550% 

RIITR 

1 

.1% 

900  cm 

.900% 

LIPU 

1 

1% 

50  cm2 

.050% 

SOAS 

1 

1% 

100  cm 

.  100% 

CHVI 

3 

3% 

1,100  cmz 

1 . 100% 

MEHI 

1 

1% 

200  CTTU 

.  200% 

BOGR. 

4 

4% 

500  cn/ 

.500% 

CAMO 

5 

5% 

500  cm 
250  cmz 

.500% 

HEHI 

3 

3% 

.  250% 

ERPO 

2 

2% 

150  cnu 

.  150% 

AGSA 

1 

1% 

50  en/ 

.050% 

OECA 

1 

1% 

50  cm2 

.050% 

ARLO 

3 

5% 

650  cm2 
2,000  cm2 
100  cm 

.650% 

ARTR 

6 

6% 

2 . 000% 

VUOC 

1 

1% 

.100% 

YUGL 

1 

1% 

600  cm2 

.600% 

CALO 

6 

6% 

1,600  cm2 

1.600% 

ASTE 

1 

1% 

100  cm2 

.100% 

ARFI 

1 

1% 

100  cm2 
100  cm 

.  100% 

ARFR 

] 

1% 

.  100% 

AS  SPP 

1 

1% 

100  cm2 

.  100% 

ARDR 

1 

1% 

100  cm2 

.  100% 

E-13 


Table  E-ll        Canopy  coverage  and  frequency  by  species  in  the  ponderosa  pine- 
juniper  type  on  the  North  Extension  area,     (Data  from  VTN , 
Colorado  1975b) 


SPECIES  RAW  PERCENT  RAW  TOTAL  PERCENT  TOTAL 

SYMBOL  FREQUENCY  FREQUENCY  CANOPY  COVERAGE  CANOPY  COVERAGE 


GUSA 

11 

11% 

2,100 

2. 1007, 

RHTR 

2 

2% 

1,000 

1 . 0007, 

SYOR 

1 

1% 

100 

.1007, 

ARTR 

8 

87o 

2,850 

2.8507, 

ACLA 

1 

17o 

200 

.  2007, 

AGSM 

2 

27o 

400 

.  4007, 

CAFI 

6 

67, 

1,000 

1 . 0007c 

ARLO 

3 

37c 

600 

.6007, 

AGSP 

36 

367, 

6,300 

6.3007, 

PEP  A* 

1 

1% 

100 

.1007, 

AS  SPP* 

2 

27o 

150 

.  1507, 

ARFR 

1 

1% 

200 

.  2007, 

CRBR 

2 

27, 

100 

.  1007, 

BOCR 

1 

17, 

100 

.1007, 

CALO 

1 

17, 

600 

.6007, 

ANSC 

1 

17, 

200 

.  2007, 

BRTE 

4 

47, 

1,150 

1.1507, 

BRJA 

2 

27o 

400 

.4007, 

CABUPA 

1 

17c 

50 

.0507, 

ERPO 

2 

27c 

150 

.1507, 

PT.PO 

3 

37c 

3,000 

3 . 0007, 

KOCR 

1 

17, 

100 

.1007, 

PHIIO 

4 

47c 

500 

.5007, 

PSAR 

1 

17, 

50 

.0507, 

SIMI 

I 

17. 

100 

.  1007, 

CEAR 

4 

47, 

700 

.  7007, 

STVI 

1 

IT, 

200 

.  2007, 

LILE 

1 

17c 

50 

.0507. 

CAMO 

2 

27c 

150 

.1507, 

ASMO 

1 

IT, 

100 

.1007, 

CHVI 

2 

27, 

500 

.  5007, 

PEPU 

1 

17c 

600 

.  6007, 

E-14 


Table  E-12  —  Canopy  coverage  and  frequency  by  species  in  the  riparian  shrub- 
grassland  type  on  the  North  Extension  area.     (Data  from  VTN, 
Colorado  1975b) 


SPECIES 
SYMBOL 

RAW 
FREQUENCY 

PERCENT 
FREQUENCY 

RAW  TOTAL 
CANOPY  COVERAGE 

PERCENT  TOTAL 
CANOPY  COVERAGE 

ARCA 

33 

33% 

19,700 

19.700% 

AGSM 

29 

29% 

6,500 

6.500% 

BRJA 

36 

36% 

8,000 

8 . 000% 

STVI 

7 

7% 

1,100 

1.100% 

THAR 

1 

1% 

100 

.  100% 

HEHI 

1 

1% 

100 

.  100% 

AGCR 

9 

9% 

2,750 

2.750% 

AGTR 

11 

11% 

2,400 

2.400% 

DEPI 

7 

7% 

2,800 

2.800% 

ELGI 

1 

1% 

800 

.800% 

TRMA  (DU) 

6 

6% 

900 

.900% 

AC  LA 

4 

4% 

400 

.400% 

KOSC 

3 

3% 

1,100 

1.100% 

ARLU 

5 

5% 

1,600 

1.600% 

ARVU 

1 

1% 

400 

.400% 

ME1II 

5 

5% 

600 

.  600% 

BRTE 

9 

9% 

1  ,900 

1.900% 

CHLE 

1 

1% 

400 

.400% 

POSE 

4 

4% 

1,400 

1.400% 

CAMI 

3 

3% 

300 

.  300% 

ASTER  SPP 

1 

1% 

100 

.100% 

E-15 
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Methodology  for  gathering  information  on  terrestrial  wildlife  (  Montana 
Fish  and  Game  Department) 

To  gather  information  on  mule  deer,  white- tailed  deer  and  antelope, 
systematic  routes  were  established  and  traveled  at  least  once  a  week, 
morning  and  evening.    Information  recorded  included  date,  time  of  obser- 
vation (military  time),  location  (Township,  range,  Section),  number  of 
animals  seen,  sex,  age  (adult  or  juvenile-young  of  the  year),  habitat 
type  used,  slope,  aspect,  and  weather  parameters  (estimated  temperature 
(°F),  wind  direction,  estimated  wind  velocity,  type  of  precipitation  and 
cloud  cover).    Vehicle  route  information  on  the  first  seven  parameters 
was  supplemented  with  aerial  flight  information  each  month.    The  combined 
information  was  then  used  to  determine  distribution  patterns,  use  of 
habitat  types  and  population  characteristics  (fawns/100  does,  bucks/100 
does).    Additional  information  for  determining  these  parameters  was 
furnished  from  flights  made  by  Sam  Scott  (Decker  Coal  Co.)  and  Steve 
Knapp  (Montana  Fish  and  Game  Department). 

During  the  course  of  daily  travels,  information  on  upland  game 
birds,  waterfowl,  raptors,  song  and  shore  birds,  predators  and  other 
nongame  mammals  was  also  noted.    This  information  included  date,  time, 
location,  numbers,  sex,  age,  and  habitat  use  for  upland  game  birds  and 
geese  and  date,  location  and  numbers  for  the  other  groups  mentioned 
above.    Where  appropriate,  these  data  were  used  to  determine  distribution 
pattern  and  population  parameters. 


F-1 


CO 

r; 

rj 

14_| 

o 

o 

o 

•H 

CO 

4-1 

cO 

r-l 

CO 

c 

o 

CU 

CU 

> 

in 

a 

rH 

CO 

rO 

u 

rH 

g 

QJ 

■> 

CO 

JQ 
1*- 

,  n 

Q 

cO 

QJ 

r-> 

}_l 

o 

<f 

•H 

J_l 

© 

ro 

rH 

c 

(U 

£ 

cO 

| 

1 

| 

1 

(J 

rH 

CM 

C  J 

(X) 

(J 

Q 

CD 

fl) 

, — | 

cO 

M 

•H 

4J 

• 

rH 

rH 

00 

o 

J-l 

| 

m 

<D 

(J 

| 

| 

| 

I 

CU 

•H 

rH 

r-"l 

1 — 1 

bC 

"X) 

<; 

<D 

pj 

•H 

cO 

crj 

•H 

CM 

cr 

<r 

i_) 

>_l 

m 

1 

CO 

1 

1 

1 

i 

cu 

rH 

' 

4_) 

•H 

•H 

in 

to 

rH 

t — ' 

CO 

cO 

tt) 

CO 

rH 

cu 

O 

X) 

<f 

(1) 

rJ 

cO 

rH 

rH 

CX 

<U 

CQ 

1 

l 

1 

i 

O 

X) 

1 

1 

rH 

4J 

OJ 

a) 

p . 

o 

0J 

•H 

CO 

P_i 

r< 

<D 

bO 

•H 

>_i 

CU 

o 

•  H 

CU 

cO 

o 

P-i 

I 

rH 

m 

i 
i 

<U 

to 

I 

i 

rH 

sf 

CO 

| 

1 

1 — 

XI 

CO 

rH 

o 

a 
<*  < 

o~. 

•H 

cO 

rH 

rH 

jfj 

rJ 

o 

J_| 

X) 

CO 

cO 

M 

CO 

<D 

CO 

, — 1 

«<f 

Csl 

CO 

n 

t  l 

rH 

,  ) 

r— j 

r-) 

co 

<D 

1 

| 

| 

| 

cO 

W 

00 

r— | 

4-1 

X) 

cO 

CNJ 

CO 

o 

CO 

4_> 

•H 

•H 

Jo 

OJ 

co 

cO 

Ph 

d) 

j_. 

d. 

1 

,  n 

(X 

x: 

CU 

CU 

CN 

*— * 

bC 

i 

■ 
■ 

1 

1 
1 

cO 

CO 

O 

CN 

<t 

CU 

J_l 

CO 

CO 

<j- 

u 

t — I 

r-l 

1 

0) 

U_ 

0) 

Q 

rJ 

bO 

u 

CU 

OJ 

c 

<v 

rH 

OJ 

4-1 

•H 

rH 

rQ 

rH 

e 

rJ 

I 

rH 

CO 

3 

•H 

CX 

CO 

H 

CO 

CO 

<3 

rn 


I 


o 


oc 


I 


I 

CN 


I 

CN 


c 

CN 
I 

CO 
CN 


CO 

I 

CN 


I 

oo 


00 

CN 

O 

rH 

rH 

1 

1 

o 

1 

00 

1 
1 

rH 

CN 

in 

CN 

o 

rH 

rH 

CM 

1 

in 

1 

o 

1 

00 

1 
1 

rH 

CM 

m 

CN 

rH 

SO 

m 

CO 

1 

CN 

1 

co 

1 

CO 

1 
1 

CN 

<fr 

<r 

U 

OJ 

d 

0J 

•H 

rH 

c 

rJ 

rH 

•H 

a 

3 

CO 

CO 

CO 

CM 


in 

C 

rH 

r«. 

in 

<r 

i 

ro 

1 

rH 

1 

r-. 

c 

in 

1 
1 

1 

rH 

1 

a 

c 
c 

H 
I 

c 


in 

Csl 

I 


OJ 

rH 

•H 

CO 

iJ 

u 

1 

0) 

M 

cu 

cu 

cu 

c 

4-1 

G 

4J 

■H 

Whi 

Win 

Spr 

(H 

CU 


3 

CO 


<0 


F-9 


1—* 

w 

11 

(0 

j2 

CO 

e 

CU 

g 

r 

C/5 

J_| 

<JJ 

>^ 

r— | 

CO 

CO 

(-1 

4_l 

Q 

cd 

n 

w 

CD 

j_i 

0 

"4-1 

•H 

4J 

CU 

cO 

j-j 

> 

u 

CD 

a) 

,n 

CU 

c 

CO 

3 

O 

4J 

CO 

CJ 

01 

•H 

, — 1 
CO 

V_i 

6 

CD 

CD 

CU 

ft. 

Q 

O 

T3 

(LI 

r-l 

, — | 

Ml 

cO 

CU 

4J 

rH 

1 

al 

4) 

u 

•H 

CO 

flj 

rH 

cO 

cO  • 

m 

CU  Is* 

p,  OA 

O  rH 

O 

r- 1 

rH 

CU  Vj 

U  <D 

CO 

C  .O 

<  f 

dl 

cO 

►  4J 

fj_l 

a)  dj 

TJ 

Q 

0) 

•H 

(U  qO 

U_l 

iH  3 

•H 

3  O 

(A 

CO 

cO 

14-1  4-) 

rH 

O 

CO 

O  0*i 

•H  1— 1 

4J 

CO 

CO  t>"> 

*H  J-i 

Li  CO 

CO  3 

4_l  £ 

O  CO 

CO  •"J 

CO 

cu 

CO 

cO 

p 

1. 
r-« 

ni 
vy 

C  CD 

O  Ph 

4-J  CD 

CO 

cO  & 

(1) 

r-l  4J 

rH 

3 

JS 

a.  u 

0  0 

P-l  IM 

1 

CXI 

1 

u_ 

QJ 

rH 

Xi 

CO 

H 

CM 

CT 

<r 

CN 

vo 

>* 

m 

vO 

CN 
vO 

CN 


o 


rH 


00  CM 


OA 

00 


O  vO 

r^.  vo 


ON 


00 


in 
ON 


OO 


0) 

QJ 

Q 

r-l 

00 

CU 

c 

0) 

4J 

•H 

rH 

c 

Vj 

3 

ex 

CO 

rH 

rH 

rH 

m 

c 

cn 

vo 

rH 

co 


o 


cc 


00 
CN 


CN 

m 


vO 
CO 


o 
m 


ro 
m 


CN 

o 


00 


vo 
m 


ON 
ON 


00 
CN 


vO 
CO 
CO 


o 


m 

CM 


O 


u 

a) 
•u 
a 

•H 


00 
C 

•H 

Cu 
CO 


<N 


CN 


vC 


cn 


m 

CN 


m 


m 

CN 


c 
m 


m 


vO 
CN 


cn 


CN 


00 


CN 


CN 


CN 


CN 


XI 

CD 

rH 

•H 

CO 

4-1 

1 

>-i 

M 

00 

QJ 

0) 

CU 

a 

4J 

0) 

u 

•H 

•H 

Q 

Win 

Spr 

CO 


F-3 


cu 

1— 1 

CU 

•u 

U 

E 

U 

o 

o 

H 

£5 

4-1 

C 

a 

o 

o 

CO 

•H 

03 

O 

4J 

CU 

ro 

CO 

> 

CU 

>. 

CU 

43 

E 

CO 

3 

CO 

53 

c 

OJ 

CU 

< 

XJ 

•H 

CO 

0) 

TJ 

^ 

ro 

O 

CU 

Pi 

O 

H 

QJ 

03 

X 

5-i 

■u 

3 

4-1 

C 

1— 1 

•H 

3 

u 

CJ 

•H 

w 

W 

o 

<2 

c 

CO 

CO 

03 

cu 

U 

rH 

C3 

■H 

rd 

•U 

CU 

4-1 

•H 

1 

o 

5-4 

a 

43 

•H 

CO 

rd 

rd 

• 

1 

}-i 

43 

-0 

Cd 

CD 

■H 

a\ 

-c 

i-H 

rtJ 

J-i 

CO 

CU 

CU 

43 

>H 

co 

6 

43 

a) 

CU 

O 

4-J 

&t 

1-1 

03 

o 

cu 

CO 

co 

I 

CU 

-a 

&0  43 

c 

rd 

rd 

CO 

rH 

O 

CO 

> 

J-i 

CO 

43 

03 

4-» 

J-i 

to 

O 

a) 

<r 

CU 

& 

tH 

O- 

a 

CU 

4-J 

>, 

4-J 

03 

>-4 

CO 

4-> 

ro 

■H 

43 

43 

C 

CO 

rd 

3 

P3 

5-4 

43 

14-J 

TJ 

CU 

o 

o 

M 

•H 

03 

0) 

M 

CO 

co 

CO 

co 
i 

Lu 

CU 

rH 

43 

rd 

H 

o 


CU 

CO 

3 

O 

5^ 

CJ 

5-4 

00 

CO 

C 

CU 

4-1 

•H 

M 

a 

S-J 

03 

•H 

O- 

CO 

CO 

oc 


oj 


m 
i — i 
i 

ro 


I 


c 

rH 

r-. 

OJ 

OJ 

rH 

I 

1 

cn 

1 

c 

00 

00 

r-« 

1 

i 

H 

1 

1 — 1 

H 

rH 

u 

CU 


3 
CO 


CJ 


oc 

I 


i  m  i 
i       i  i 


CO 


o 

CM 

I  I  I 

I  CNJ  r- 


O  O 

oo  ro 

l         I  I  I 

|          00  Sf  | 


13 

CU 

rH 

•H 

03 

CU 

4-) 

CO 

1 

3 

rJ 

00 

cx 

o 

CO 

C 

5-4 

5-i 

4_) 

•H 

03 

o 

C 

5-1 

•H 

CX 

CO 

CO 

5-i 

CU 


3 

CO 


CO 

c 

o 

•H 

4-  J 

rd 
> 

CU 
CO 

45 
O 

14-4. 
O 

4J 

c 

cu 

CJ 

5-  i 
CU 

p-l 


CO 

c 

o 

•H 

4-  > 

03 
> 

5-  i 
CU 
CO 

43 

o 

4-  4 

o 

5-  i 
CU 

e 

3 


F. -A 


Table  F-4. -  Population  Characteristics  of  Sage  Grouse  and  Sharp-tailed  Grouse 
by  Season  for  1974  and  1975. 


Males  Females  Juveniles  Unclassified 

Sage  Grouse 

Winter  401 

Spring  182  130 

42  6 

Summer  3  133  63  50 

Fall  zz  ™  —  —  

Sharp-tailed 
Grouse 

Winter 

Spring                           894                   29  —  54 

3  5  27 

Summer                            —                       1  27  38 

Fall  —  —  —  —  

1  1974  and  1975  combined 

2  1974 

3  1975 

4  1975  only 
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Table  F-5. -Canada  Goose  Observations  in  the  Decker  Area  from  March  1974  through 
September  1975. 


Number  of  Geese 

Date 

Locat  ion 

35 

3-15-74 

T9S , 

K.4UE , 

S14,  SW*£ 

138 

9-04-74 

TOO 

SI 5,  SE% 

61 

9-23-74 

tQC 

loo, 

S35, 

1 

A      O  /       "7  / 

9-24-74 

TQC 

S4,  NE^ 

60 

A      1   O      "T  / 

9-13-74 

S 1 4 ,  NW% 

27 

O      A  /  TP 

3-04-75 

TQC 

Sll,  SW^ 

102 

/       AO  TC 

4-02-75 

TQC 

D  /,  At? 

Sll,   b  E< 

18 

"7      O  O       -T  f* 

7-22-75 

TQC 

KqUfc , 

1     C               XT  Til 

S15,  NE^ 

o  o 

22 

7-24-75 

T9S , 

R40E, 

S15,  NE*£ 

23 

7-25-75 

T9S, 

Ti  t  AT^ 

R40E , 

SI,  NWk 

58 

8-01-75 

T9S , 

R40E, 

S3,  NW^ 

43 

8-11-75 

T9S , 

R40E, 

Sll,  NE*£ 

11 

8-12-75 

T9S, 

R40E, 

S22,  NFA 

52 

8-12-75 

T9S, 

R40E, 

S15,  SE^ 

22 

8-23-75 

T9S, 

R40E, 

S15,  SEk 

60 

8-27-75 

T9S, 

R40E, 

Sll,  mk 

120 

9-09-75 

T9S, 

R40E, 

S3,  NE^z; 

153 

9-10-75 

T9S, 

R40E, 

Sll,  suk 

145 

9-15-75 

T9S, 

R40E, 

S14,  NWV. 
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Fishery  studies  of  the  Tongue  River  Reservoir  (Montana  Department  of 
Fish  and  Game) 

The  objectives  of  these  studies  were  to  inventory  fish  populations 
of  the  Tongue  River  Reservoir  to  determine  species  composition,  distribution 
and  relative  abundance  of  major  sport  fishes;  to  determine  angler  use 
and  catch  statistics;  and  to  evaluate  possible  impacts  of  proposed  coal 
development  on  the  reservoir. 

During  the  ice-free  period,  water  sampling  was  conducted  on  the 
reservoir  on  a  biweekly  basis.    Three  stations  were  established  within 
the  reservoir  and  samples  were  also  collected  from  influent  and  effluent 
waters.    Sampling  points  for  the  reservoir  are  located  near  the  dam,  at 
midlake  and  near  the  upper  end  of  the  reservoir;  influent  waters  are 
samples  from  the  Tongue  River  above  the  reservoir  and  at  the  mine  dis- 
charge; and  effluent  waters  are  sampled  downstream  from  the  Tongue  River 
Dam  (fig.  58).    The  Montana  Cooperative  Fishery  Research  Unit  is  deter- 
mining chemical"  and  physical  parameters,  sediment  chemical  parameters  and 
certain  biological  parameters  (R.  W.  Gregory,  personal  communication). 

Fish  were  collected  using  1.22  meter  (4-foot)  by  1.83  meter  (6-foot) 
frame  trap  nets  with  1.27  cm  (1/2-inch)  and  0.63  cm  (1/4-inch)  mesh  webbing 
and  15.3  meter  (50  foot)  leads;  38  meter  (125-foot)  experimental  gill  nets; 
a  30.5  meter  (100-foot),  0.63  cm  (1/4-inch)  beach  seine  and  a  15.3  meter 
(150-foot),  0.63  cm  (1/4-inch)  bag  seine.    Fish  were  also  sampled  with 
hook  and  line.    Lengths  and  weights  were  taken  from  captured  fish  and 
sport  fish  were  tagged  with  numbered  Floy-anchor  tags.    Scales  were  taken 
for  analysis  of  age  and  growth. 

Population  size  of  black  and  white  crappie  and  northern  pike  was 
estimated  from  fish  captured  during  the  spring  trap  net  season.  The 
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modified  Schnabel  estimator,  employing  the  expression  N  =X(C+M»)  ,  where 

Rt*r 

N  =  estimated  fish  in  population,  Ct  =  number  of  fish  caught,  Mt  =  marked 
fish  at  large,  and  Rt  number  of  recaptures  (Chapman  and  Overton,  1966). 
Confidence  limits  (P  =  0.05)  were  computed  according  to  Formula  4  of 
Chapman  and  Overton  (1966). 

A  partial  creel  census  was  initiated  on  the  reservoir  in  April,  1975. 
A  creel  check  station  was  established  on  the  primary  access  road  to  the 
reservoir.    Signs  instructing  fishermen  to  stop  were  erected  on  the  approach 
to  the  station.    Fishermen  were  interviewed  to  determine  distance  traveled, 
gender,  license  type,  total  hours  fished,  fishing  method,  bait,  shore  or 
boat,  number  of  fish  caught  and  number  of  fish  released.  Lengths, 
weights  and  scales  were  taken  on  fish  which  had  not  been  dressed.  The 
station  was  operated  one  weekday  and  one  weekend  day  each  week,  alternating 
each  week. 

Trap  netting 

Frame  trap  nets  were  fished  during  April  and  May  in  1972,  1973  and  1974 
and  during  April  through  June  in  1975  to  establish  indices  of  spawning 
strength  of  sport  fish  populations  in  the  reservoir.    Traps  were  fished  for 
85,  121,  168  and  197  nights  in  1972,  1973,  1974,  and  1975,  respectively. 
The  reservoir  was  divided  into  three  zones  (Figure  58)  and  the  traps  were 
fished  in  areas  that  appeared  to  be  good  spawning  habitat.    As  catch  rates 
diminished  or  water  levels  changed,  traps  were  moved  to  other  locations. 
Game  fish  were  tagged  and  black  and  white  crappie  were  marked  by  removing 
the  left  pelvic  fin. 

A  total  of  19  species  representing  six  families  have  been  taken  during 
the  spring  trap  net  season.    Trap  net  catches  for  the  years  1972  through 
1975  are  compared  in  Table  22.  The  catch  rates  (fish/trap  night)  for  1972, 
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1973,  and  1974  were  similar,  while  the  1975  catch  rate  was  about  3  times 
larger.    The  greater  catch  rate  in  1975  is  probably  due  to  June  sampling 
which  resulted  in  a  larger  catch  of  white  crappie.    Carp  were  the  pre- 
dominant fish  in  the  1972  sample  (37.1  percent  of  the  total)  with  yellow 
perch  dominant  in  1973  (28.6  percent).    White  crappie  predominated  in  1973 
and  1974,  making  up  48.6  and  65.5  percent  of  the  total  respectively.  Catch 
rates  for  white  crappie  have  increased  from  1.99  fish  per  net  night  in 

1972  to  29.95  fish  per  net  night  in  1975. 

Game  fish  made  up  3.3  percent  of  the  total  catch  in  1975  as  compared 
to  8.7  percent  in  1974.    The  1975  catch  rate  is  similar  to  the  1972  and 

1973  game  fish  catches.    Catch  statistics  and  average  lengths  and  weights 
of  northern  pike  and  walleye  for  1972-1975  are  shown  in  Table  F-6,  and 
catch  rates  per  zone  are  shown  for  all  species  in  Table  23. 

Northern  pike  were  taken  almost  exclusively  in  Zone  A  with  these  traps 
accounting  for  91.5  percent  of  the  northern  catch.    This  area  with  shallow 
bays  is  obviously  best  suited  for  northern  pike  reproduction.    The  northern 
catch  was  greatest  during  May  (55.1  percent)  followed  by  April  (39.2 

Table  F-6  -  Average  lengths  and  weights  of  northern  pike  and  walleye 

caught  in  trap  nets  in  the  Tongue  River  Reservoir,  1972-1975. 


Year 

No.l/ 

Avg. 
Length 
(mm) 

Range 
(mm) 

Avg. 
Weight 
(grams) 

No.I/ 

Avg. 
Length 

(mm) 

Range 
(mm) 

Avg. 
Weight 

(grams) 

1972 

29 

747 

597-1 ,080 

3,746 

32 

495 

358-569 

1,335 

1973 

48 

732 

648-1 ,189 

3,750 

24 

541 

363-645 

1,643 

1974 

140 

719 

394-1 ,156 

2,937 

44 

511 

305-799 

1,507 

1975 

136 

808 

282-1,301 

3,083 

90 

470 

269-813 

1,217 

—     Does  not  include  returned  fish. 
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O 

O  Figure  F-l  Length- frequency  distributions  of  northern  pike  captured  in 

trap  nets,  Tongue  River  Reservoir,  1974-1975,  expressed  as 
percent  of  each  size  interval  in  the  samples. 
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percent).    Northerns  ranged  in  length  from  400  to  1,150  mm  in  1974  and 
from  400  to  1,100  mm  in  1975.    The  length  frequency  distribution  of  northern 
pike  caught  in  traps  reveals  distinct  age  groups  in  the  spawning  popula- 
tion (Figure  2).    The  fingerling  northerns  planted  in  1972  matured  in 

1974  with  a  length  interval  of  450-650  mm.    This  age  class  increased  in 

1975  to  a  length  interval  of  500-700  mm.    The  average  weight  northerns 
was  similar  in  1972  and  1973  (3,746  grams  and  3,750  grams,  respectively), 
but  declined  in  1974  as  the  younger  fish  entered  the  spawning  population. 
The  average  weight  showed  an  increase  in  1975.    Apparently  survival  of  the 
1973  plant  was  not  as  high  as  the  1972  plant  since  size  class  is  not  shown 
in  the  length-frequency  diagram.    The  lack  of  this  size  class  also  suggests 
limited  natural  reproduction. 

The  walleye  catch  was  distributed  about  equally  between  Zones  A  and  B, 
contributing  40.7  and  41.7  percent,  respectively.    The  remaining  18.2 
percent  were  captured  in  Zone  C.    Zones  A  and  B  represent  the  best  walleye 
spawning  areas  with  rocky  shoal  areas.    Over  70  percent  (66  of  91)  of  the 
walleyes  were  taken  during  April  with  May  and  June  being  represented 
equally  (18  of  91).    Walleyes  ranged  in  length  from  305  to  799  mm  in  1974 
with  the  size  interval  of  575  to  624  mm  comprising  31.1  percent  (Figure 
F-2).    In  1975,  walleyes  ranged  from  269-813  mm  with  the  size  interval  of 
375-424  mm  contributing  43.9  percent.    The  inclusion  of  young  walleye  into 
the  spawning  population  indicates  that  walleye  are  spawning.  Average 
weights  of  walleye  also  show  the  inclusion  of  younger  fish  into  the  run  in 
1975.    The  average  weight  declines  from  1,507  grams  in  1974  to  1,217  grams 
in  1975.    Scale  samples  taken  during  the  spawning  season  showed  these  fish 
to  be  IV+  years  old.    Storage  patterns  for  1971  reveal  good  water  levels 
during  April  which  enhanced  the  walleye  production. 
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White  and  black  crappie  were  the  dominant  fish  in  the  sample,  con- 
tributing 65.5  and  8.9  percent  of  the  sample,  respectively.    Both  species 
were  taken  in  greater  numbers  during  June,  with  8.13  percent  of  the  white 
crappie  and  60.1  percent  of  the  black  crappie  taken  during  the  month.  Less 
than  5  percent  of  the  catch  of  both  species  was  taken  during  April.  Crappie 
showed  differential  distribution  patterns  in  the  reservoir,  with  58.7 
percent  of  the  blacks  being  caught  in  Zone  C.    The  remainder  of  the  black 
crappie  were  about  equally  split  between  Zones  A  (15.8  percent)  and  B 
(17.3  percent).    White  crappie  were  most  abundant  in  Zone  B  (77.4  percent), 
followed  by  Zone  A  (14.7  percent).    Only  7.8  percent  of  the  whites  were 
captured  in  Zone  C.    The  distribution  pattern  is  probably  the  result  of 
differential  water  quality  between  the  upper  and  lower  ends  of  the  reservoir 
and  reflects  habitat  preferences  of  the  two  crappie  species  (Brown,  1971). 

Length  frequency  distribution  of  black  and  white  crappie  for  1975  is 
shown  in  Figure  F-3.    Black  crappie  show  a  greater  distribution  of  lengths, 
ranging  from  100-499  mm,  while  white  crappie  ranged  from  100-399  mm.  Black 
crappie  produce  larger  fish,  with  specimens  to  1,362  grams  common.  For 
white  crappie,  the  size  interval  of  225-274  mm  was  dominant,  contributing 
80.4  percent  of  the  total,  while  black  crappie  showed  a  greater  width  for 
the  dominant  size  class,  175-299  mm  making  up  82.4  percent. 

Population  estimates  were  computed  for  the  dominant  sport  fishes  taken 
in  the  trap  nets  (Table  24).    Estimates  of  northern  pike  greater  than  275 
mm  in  length  were  272  in  1974  and  228  in  1975.    Based  on  the  average  weight 
of  trap  netted  fish,  northern  pike  standing  crop  was  0.564  kg  per  ha  in 
1974  and  0.496  kg  per  ha  in  1975.    Estimates  of  standing  crops  of  northern 
pike  in  Wisconsin  lakes  ranged  from  0.673  kg  per  ha  (Snow  and  Beard,  1972); 
and  in  a  southern  Michigan  lake  ranged  from  3.5  to  5.3  kg  per  ha  (Schneider 
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1971).    Thus  apparently  the  population  of  northern  pike  in  the  reservoir  is 
comparatively  low,  probably  as  a  result  of  lack  of  natural  reproduction. 

The  total  crappie  estimate  for  1975  was  46,613  fish,  with  whites  con- 
tributing 44,087  (31.1  per  ha),  and  blacks  2,526  (1.78  per  ha).  Estimates 
of  standing  crop  were  6.227  kg  per  ha  for  white  crappie  and  0.535  kg  per  ha 
for  black  crappie.    The  population  strength  of  crappie  in  the  Tongue  River 
Reservoir  appears  to  be  comparable  to  those  found  in  other  area.  Popula- 
tions of  black  crappie  in  several  Michigan  lakes  ranged  from  1  to  96 
fish  per  hectare  (Schneider  1971). 

The  total  trap  net  catch  was  greatest  in  Zone  B,  contributing  60.1 
percent  of  the  total.    Crappie  accounted  for  over  88  percent  of  the  Zone  B 
catch.    June  produced  the  greatest  catch  rate  with  63.2  percent  of  the  fish 
taken  that  month. 

Gill  netting 

Fish  population  trends  were  observed  with  the  aid  of  gill  nets  fished 
during  July.    A  total  of  18  experimental  gill  nets  were  fished  on  the  bottom 
for  a  24-hour  period.    Gill  net  catches  for  the  years  1964  through  1975  are 
summarized  in  Table  25. 

A  total  of  21  species  of  fish  representing  eight  families  have  been 
caught  in  the  reservoir.    Total  catch  per  net  night  ranged  from  a  low  of 
27.6  in  1971  to  a  high  of  74.8  in  1964.    The  mean  catch  rate  was  44.9  fish 
per  night.    White  crappie  dominated  the  catch  seven  out  of  the  ten  sampling 
periods.    Shorthead  redhorse  dominated  two  years  and  black  bullheads  the 
remaining  year. 

White  crappie  dominated  the  1975  catch,  contributing  30.7  percent  of 
the  total  catch,  followed  by  shorthead  redhorse  (23.4  percent)  and  yellow 
bullheads  (13.5  percent).    Game  fish  made  up  10.6  percent  of  the  total, 
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Figure  F-4. Average  length  (horizontal  line)  and  range  (vertical  line)  of  northern 
pike  from  gill  net  catches,  Tongue  River  Reservoir,  1964-1975. 
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Figure  F-5. Average  length  (horizontal  line)  and  range  (vertical  line)  of 

walleye  pike  from  gill  net  catches,  Tongue  River  Reservoir,  1966- 
1975. 
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which  is  comparable  to  the  game  fish  catch  of  1974  (10.1  percent). 

Northern  pike  numbers  declined  while  sauger  and  walleye  increased. 
The  average  length  of  northern  pike  for  the  years  1964-1975  shows  great 
variation  (Figure  F-4).    The  increased  size  from  1964-1969  followed  by  a 
great  reduction  which  stabilized  adds  support  that  northerns  are  not 
reproducing  successfully  in  the  reservoir.    Walleye  increased  in  size  from 
1966  to  1971,  followed  by  a  stabilized  level  (Figure  F-5).    The  inclusion  of 
smaller  fish  beginning  in  1972  reveals  that  walleye  are  successfully  re- 
producing in  the  reservoir. 

Smallmouth  bass  were  captured  in  the  reservoir  for  the  first  time  in 
1972  and  sauger  in  1973.    Montana  has  stocked  smallmouth  bass  in  the  river 
downstream  from  the  dam,  but  no  records  exist  for  stocking  in  the  reser- 
voir.   Correspondence  with  the  Wyoming  Game  and  Fish  Department  revealed 
that  smallmouth  bass  had  been  stocked  in  strip  mined  ponds  adjacent  to  the 
Tongue  River  near  Sheridan.    High  water  during  the  runoff  period  apparently 
flowed  into  the  reservoir.    Smallmouth  are  becoming  a  favorite  target  of 
anglers  fishing  the  reservoir.    Sauger  were  transplanted  by  Wyoming  into 
the  lower  Tongue  River  and  are  now  becoming  well  established  in  the  reservoir. 

Seining 

Shoreline  seining  has  been  conducted  during  August  and  September  to 
evaluate  reproductive  success  in  the  reservoir.    Catch  rates  for  1972,  1973, 
1974  and  1975  were  24.2,  81.7,  238.0,  and  100.00  fish  per  seine  haul, 
respectively.    Largemouth  bass  contributed  17.1  fish  per  haul  in  1974  and 
5.3  per  haul  in  1975.    Smallmouth  bass  added  4.3  per  haul  and  6.2  per  haul, 
respectively.    Seine  hauls  produced  catch  rates  of  largemouth  bass  by  zone 
as  follows:    A,  0.7;  8,  1.8;  C,  10.5  per  haul,  while  smallmouth  catch  ra*tes 
were:    A,  0.1;  B,  7.3,  and  C,  7.3  per  haul,  respectively. 
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Age  and  growth 

Scale  samples  were  taken  from  the  major  sport  fishes,  for  analysis  of 
age  and  growth,  but  have  not  been  examined. 
Tagging 

Numbered  Floy  (FD-67)  anchor  tags  were  placed  in  a  total  of  500  sport 
fish  to  evaluate  growth  rates,  movement  and  relative  fishermen  harvest 
(Table  8).    One-hundred-fifty-eight  (37.3  percent)  tagged  fish  have  been 
taken  in  subsequent  years  during  the  spring  trapping  season.    Northern  pike 
returns  averaged  58.0  percent  (130  returns  out  of  224  tagged  fish).  In 
1975,  174  northerns  were  captured,  of  which  89  (52.0  percent)  were  tag 
returns,  suggesting  that  a  high  percentage  of  the  northern  population  is 
tagged. 

Anglers  have  returned  5.3  percent  of  the  northern  pike  tagged  during 
1974  and  1975.    Walleye  returns  for  the  two  year  period  was  1.6  percent. 
The  small  rate  of  tag  returns  suggests  harvests  well  within  tolerable  limits 
of  fish  populations. 

Creel  census 

The  creel  census  is  still  in  progress  and  the  data  will  be  analyzed 
upon  completion  of  the  census. 

Fishery  studies  of  the  Tongue  River  above  the  reservoir 

A  2.5  mile  section  of  the  Tongue  River  upstream  from  the  reservoir 
was  electrof ished  in  September,  1975.    The  section  was  sampled  to  evaluate 
species  composition  and  distribution  above  the  reservoir.    A  total  of  322 
fish  were  captured,  representing  14  species.    Shorthead  redhorse  pre- 
dominated, making  up  31.4  percent  of  the  total,  followed  by  carp  30.4 
percent.    Sauger  and  smallmouth  bass  were  the  only  game  fish  taken.  The 
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presence  of  young-of-the-year  sauger  indicates  that  this  species  is 
reproducing  in  the  river. 

Discussion 

The  objective  of  the  Tongue  River  Reservoir  segment  of  this  study 
is  to  obtain  baseline  information  of  the  fish  populations  of  the  reservoir 
and  to  document  angler  use  and  harvest  rates.    Decker  Coal  Company  plans  to 
expand  mining  operations  in  the  near  future  to  include  the  east  side  of 
the  reservoir.    Questions  raised  concerning  high  sodium  levels  in  the 
soils  of  the  area  make  it  important  to  evaluate  current  fish  population 
levels  in  the  reservoir.    Fish  populations  data  will  be  coordinated  with 
information  collected  by  a  detailed  limnology  study  of  the  reservoir. 
This  information  will  make  possible  the  evaluation  of  the  effects  of  a  strip 
mine  in  close  proximity  to  a  reservoir.    Research  needs  include  emphasis  on 
the  walleye-sauger  population,  life  history  information  on  black  and  white 
crappie,  and  food  habits  of  major  sport  fishes. 
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Population 

Development  assumptions  (Fi tzpatrick,  1975) 

a .  Population  change  is  the  product  of  birth,  death,  and 
migration. 

The  components  of  population  change  are  influenced  by  a 
multitude  of  variables  ranging  from  disease,  famine,  and  war  to  religious 
attitudes,  educational  background,  and  political  oppression.    The  nature  of 
a  local  economy,  be  it  one  of  development  and  growth,  stagnation,  or 
decline,  is  one  variable  which  will  effect  population  change. 

b .  Economic  development  (  i.e.,  the  proposed  Decker  mines  )  is 
considered  a_  major  impetus  for  population  change. 

Economic  development  is  described  here  as  the  construction 

and  operation  of  the  proposed  East  and  North  Extension  mines.    The  tie 

between  economic  development  and  population  change  is  made  through  employment. 

The  mines  provide  jobs  which  attract  workers  and  their  families  to  the  area 

(or  hold  individuals  who  might  otherwise  be  out-migrants). 

c.  Estimates  of  population  change  attributable  to  the  Decker 
mine  proposal s  consider  both  the  direct  and  indirect 
employment  effects  of  the  mines. 

The  direct  impact  of  the  mines  is  seen  in  the  creation  of 
jobs  in  mine  construction  and  operation.    Coal  transport  by  rail  also  adds 
employment.    Mine  and  rail  jobs  are  considered  basic  employment  J  The 
indirect  influence  of  the  mines  is  seen  in  the  stimulation  of  the  local 


1 

Basic  employment  is  described  as  employment  in  the  production  of  goods  or 
services  for  sale  to  consumers  or  producers  outside  the  base  or  local 
economy.    Basic  activities  are  considered  as  bringing  new  money  into  the 
local  economy.    Secondary  or  derived  employment  is  described  as  employment 
in  the  production  of  goods  and  services  for  local  consumption,  (e.g., 
barbers,  grocery  clerks,  cooks,  dentists,  etc.)    In  theory  income  generated 
by  the  basic  sector  stimulates  or  sustains  the  derived  sector  of  a  local 
economy.    The  general  relationship  between  basic  and  derived  activities  is 
described  by  a  multiplier. 
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economy.    Additional  basic  employment  creates  an  increasing  demand  for 
locally  produced  goods  and  services.    Employment  in  this  sphere  is  termed 
secondary  or  derived.    Estimates  of  future  population  extend  from  projected 
employment  increases  in  mine  operations  and  construction,  railroads,  and 
the  derived  sector. ^ 

d .  Mine  work  and  railroad  employment  is  considered  the  basic 
component  of  the  local  economy.    Al 1  other  jobs  are 
considered  derived. 

The  estimated  number  of  mine  construction,  mine  operation, 
railroad,  and  derived  employees  is  included  in  table  47. 

e.  Al 1  basic  jobs  (  i.e.  mine  and  railroad  )  are  f i 1 1 ed  by 
inmi grating  workers. 

By  assuming  in-migration  to  all  basic  jobs,  it  is  tacitly 
assumed  that  the  impact  area  lacks  sufficient  reserves  of  skilled  industrial 
manpower.    The  impact  area  has  a  small  population.    The  area's  existing 
economic  base  is  strongly  oriented  toward  agriculture,  commerce,  services, 
and  government.    The  area  lacks  a  large  industrial  base.    It  is  not  un- 


2 

Caution  must  be  used  in  attempting  to  measure  population  change  using 
estimates  of  new  derivative  employment.    The  relationship  between  basic  and 
derived  employment.    The  relationship  between  basic  and  derived  employment 
is  complex.    The  creation  of  X  number  of  new  basic  jobs  does  not  axiomatical ly 
lead  to  Y  number  of  new  derived  jobs.    This  point  is  frequently  overlooked, 
and  the  basic/derived  employment  relationship  (i.e.,  the  employment  multiplier) 
is  often  misused.    Even  when  derived  employment  can  be  predicted  with  some 
degree  of  certainty  that  same  certainty  cannot  be  translated  into  cal- 
culations of  population  change.    A  time  lag  can  often  be  anticipated 
between  a  change  in  basic  employment  and  a  concommitant  change  in  the 
derived  sphere.    A  local  labor  market  may  contain  some  slack  (i.e.,  excess 
capacity)  with  existing  services  able  to  meet  the  needs  of  changing  pop- 
ulation levels.  Derived  employment  is  diverse  in  nature.    The  concept 
commonly  includes  occupations  such  as  physicians,  attorneys,  teachers, 
chambermaids,  bank  tellers,  gas  station  attendants,  grocery  store  clerks, 
etc.    Some  of  these  positions  can  be  expected  to  be  filled  by  in-mi grants. 
Others  will  be  filled  by  the  existing  population  (e.g.,  working  wives, 
part-time  student  help,  people  holding  second  jobs,  etc.).    Derived  em- 
ployment does  not  lead  to  automatic  changes  in  population  levels. 
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reasonable  to  assume  that  workers  with  "industrial"  skills  would  be  in 
short  supply.    In  this  respect,  the  impact  area  would  not  differ  from  other 
rural  locations  beset  with  industrialization.^ 


This  assumption  is  made  with  the  full  recognition  that  some  mine  workers 

could  and  probably  would  be  existing  residents  of  the  impact  area.    It  is 

also  recognized  that  a  job  training  program  could  increase  the  supply  of 
native  labor  available  for  mine  work. 

f.  Derived  jobs  are  filled  by  in-migrating  workers  and 
females.    Women  employees  participate  in  the  labor  force  as 
derived  workers.    Forty  percent  (40%7  of  the  married 
workers  are  female.    Estimation  procedures  consider 
households  and  single  individuals  as  input  variables. 
Married  women  are  a_  component  of  households.  Calculation 
of  the  "  derived  population  "  requires  subtraction  of  the 
number  of  married,  female  workers  from  total  full-time 
derivative  employment. 

This  assumption  is  made  to  avoid  the  methodological  flaw  of 
assuming  that  all  new  derivative  workers  are  in-migrants.    It  is  not  the 
case.    Female  participation  in  the  labor  force  is  principally  in  the 
"derivative  sector."    These  workers  are  drawn,  in  part,  from  the  indigenous 
population.    The  assumption  that  40%  of  the  married  derivative  work  force 
is  female  is  based  upon  estimates  and  interpolations  of  national  and  state 
information  regarding  female  labor  force  participation  rates. ^ 

g.  The  migrant  population  attracted  to  the  impact  area 

will  il lustrate  si ightly  different  population  characteristics 
when  compared  with  the  existing  population. 


3 

Somers,  Gerald.    "Labor  Recruitment  in  a  Depressed  Rural  Area".  Monthly 
Labor  Review,  October  1958;  Gray,  Irwin.    "Employment  Effects  of  a  New 
Industry  in  a  Rural  Area",  Monthly  Labor  Review,  June  1969;  Peterson,  John 
M.  and  Wright,  Earl .    Dynamics  of  Small  Area  Labor  Supply:    A  Case  Study, 
Industrial  Research  and  Extension  Center,  Little  Rock;  1967. 

^U.S.,  Department  of  Labor,  Manpower  Administration.  Manpower  Report  to 
the  President  1975.    Government  Printing  Office;  Washington,  D.C.,  1975. 
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The  salient  differences  appear  to  be  or  include: 

(1)  In-migrants  are  assumed  to  be  between  the  ages  of  18 
and  65  years  (i.e.,  working  age). 

(2)  The  median  age  of  the  migrant  population  is  assumed 
to  be  at  or  near  the  national  median  age  of  28.1 
years.    This  age  suggests  a  population  somewhat 
older  than  Big  Horn  and  Rosebud  county  populations 
but  significantly  younger  than  Sheridan  county. 

(3)  Given  the  relative  age  of  the  in-migrants,  it  is 
further  assumed  that  a  higher  proportion  will  be 
married. 

(4)  All  in-migrants  are  assumed  to  be  Caucasion. 
In  this  respect,  the  in-migrants  are  viewed  as 
being  racially  similar  to  the  existing  population 
of  Sheridan  county  but  dissimilar  with  that  of 
Big  Horn  and  Rosebud  counties. 

(5)  Racial  and  age  differences  between  migrants  and 
residents  implies  differing  family  size.  Young, 
white  migrants  will  have  larger  families  than 
the  existing  old,  white  residents  of  Sheridan 
county.    The  migrant  families  will  not  be  as  large 
as  those  found  in  Big  Horn  and  Rosebud  counties 
where  the  population  is  young  and  contains  a  large 
segment  of  Indians. 
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h .    Fifty  percent  (50%)  of  the  in-migrating  construction 
workers  will  be  married  with  1 .5  children  per  married 
couple.    Eighty  percent  (80%)  of  the  in-migrating  operational 
mine  workers,  railroad,  and  derivative  employees  will  be 
married  with  1 . 5  children  per  married  couple. 

Estimates  of  1.5  children  per  married  couple  and  proportions 
of  50%  and  80%  married  were  utilized  in  demographic  analyses  conducted  at 
Colstrip,  Montana. 5    These  assumptions  do  not  appear  unreasonable  when 
marriage,  family  size,  and  age  data  are  considered  for  each  county.  The 
Decker  Coal  Company,  in  recent  survey  of  its  employees,  has  indicated  an 
average  of  1.2  -  1.5  children  per  family. ^ 

1 •    Each  married  couple  will  have  1 . 125  school  aged  children. 

This  assumption  is  relatively  standard  in  marking  25%  of 

all  children  as  being  under  the  age  of  6  years. 

j .    The  in-migrating  population  will  be  distributed  in  a^  manner 
similar  to  the  existing  work  force  and  population  associated 
with  the  Decker  Coal  Company.    That  is,  90%  of  the  in- 
migrants  will  settle  in  Sheridan  County.    The  majority  of 
these  people  will  settle  i n  the  city  of  Sheridan.  The 
remaining  population  (10%7~~is  attributed  to  Big  Horn 
County. 

This  assumption  largely  concurs  with  the  output  of  the  VTN 
gravity  model. 7    Given  the  existing  transportation  network  and  availability 
of  services,  Sheridan  (city)  is  the  most  likely  center  of  settlement. 


5 

Jobes,  Patrick  C.  Population  Projections  and  Estimates  of  Rosebud  and 
Contiguous  Counties  Associated  with  Coal  Development  and  the  Potential 
Construction  of  Col  strip  Generating  Plant  #3  and  #4.    Bozeman ,  Montana ; 
August  1974. 

^Mr.  Bob  Clark,  Environmental  Coordinator,  Decker  Coal  Company,  telephone 
conversation  August  25,  1975.    The  Decker  estimate  of  family  size  is  based 
upon  an  incomplete  tabulation  of  survey  questionnaires.    It  is  considered  a 
preliminary  estimate  subject  to  revision. 

^VTN  Colorado,  Draft  Environmental  Impact  Assessment  for  the  Proposed  East 
Decker  Coal  Mine.  1975. 
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Predicting  the  settlement  patterns  of  new  residents  is  difficult  since  new 

subdivisions  or  settlements  may  spring  up  outside  the  immediate  Sheridan 

area.    If  this  were  to  be  the  case,  it  is  possible  that  areas  beyond 

Sheridan  would  experience  greater  levels  of  population  change. 

k .    Ho_  other  coal  or  industrial  development  will  occur  within 
the  impact  area  boundaries  (  especially  in  the  vicinity  of 
Sheridan  ). 

This  assumption  may  appear  somewhat  naive  given  the  presence 

of  large  stripable  deposits  of  coal  in  Montana  and  Wyoming.    Texaco,  Shell, 

and  others^  are  actively  examining  development  prospects  in  the  Sheridan 

area.    However,  in  the  absence  of  a  definitive  statement  of  intent  (e.g., 

an  application  for  a  surface  mine  permit),  no  provision  is  made  to  include 

employment  or  population  data  from  tentative  or  speculative  projects. 

1.    With  the  exception  of  in-migration  associated  with  the 

proposed  Decker  mine  expansion,  net  migration  is  assumed  to 
be  zero  in  Big  Horn  and  Sheridan  Counties .    Rosebud  County 
will  not  experience  population  change  attributable  to  the 
proposed  Decker  projects.    For  al 1  counties ,  natural 
increase  is  assumed  constant  at  1970-1974  levels. 


8 

Montana  Energy  Advisory  Council,  Coal  Development  Information  Packet. 
Helena,  Montana;  December  1974. 
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Economics  (Polzin,  1975) 

Inventory  of  economic  conditions 

Overview  of  the  impact  area  and  its  economic  base 
The  three-county  impact  area  may  be  characterized  as  a  sparsely 
populated  region  whose  economy  has  been  oriented  toward  agriculture.  With 
the  exception  of  the  City  of  Sheridan,  the  area  has  been  predominately  a 
rural,  agricultural  region  with  livestock  grazing  on  the  extensive  grassland 
ranges  as  the  primary  economic  base.    The  City  of  Sheridan  has  developed 
primarily  as  a  trade  center  serving  the  surrounding  ranching  community. 
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Agriculture 

Farms  and  ranches  play  a  crucial  role  in  the  economy  of  the  rural 
portions  of  the  study  area.    From  table  G-5,  it  can  be  seen  that  90  percent 
of  the  land  in  the  study  area  was  devoted  to  farms  and  ranches  in  1 969-- 
signif icantly  higher  than  the  statewide  averages  for  Montana  and  Wyoming. 
Since  the  Census  of  Agriculture  for  1974  will  not  be  available  for  at  least 
another  year,  1969  represents  the  latest  year  for  which  this  type  of 
information  is  available. 

There  were  1,427  farms  and  ranches  in  the  impact  area  in  1969,  with  an 
average  size  of  5,108  acres,  ranging  from  7,598  acres  in  Rosebud  County  to 
a  low  of  3,036  acres  in  Sheridan  County.    The  average  farm  or  ranch  in  the 
impact  area  was  almost  twice  as  large  as  the  statewide  average  for  Montana 
and  27  percent  more  than  the  corresponding  figure  for  Wyoming.    Table  G-5 
also  shows  that  the  value  of  land  and  buildings  per  farm  or  ranch  is  higher 
in  the  impact  area  than  either  Montana  or  Wyoming,  probably  due  to  the 
larger  ranch  sizes.    Only  8  percent  of  the  land  in  farms  and  ranches  was 
devoted  to  cropland;  indicating  the  area's  relative  specialization  in 
livestock  grazing.    About  2  percent  of  the  area's  farm  and  ranch  land  was 
irrigated  in  1969,  ranging  from  a  little  over  1  percent  in  Rosebud  County 
to  4  percent  in  Sheridan  County. 

About  80  percent  of  the  cash  receipts  from  farm  marketings  in  the  area 
are  from  livestock  sales,  and  the  remaining  20  percent  are  from  sales  of 
crops.    The  average  net  income  per  farm  or  ranch  in  the  impact  area  was 
$15,857,  or  $2.18  per  acre  during  1969  (table  G-6). 
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Table  G-6 

Agricultural  Receipts  and  Income  in  the 
Impact  Area 
1970  and  1972 


1970 


1972 


Total  gross  agricultural  income 

Average  per  farm 
Average  per  acre 

Cash  receipts  from  farm  marketings 

Livestock 

Crops 
Government  payments 
Nonmoney  income 

Total  net  agricultural  income3 

Average  per  farm 
Average  per  acre 


$61,600,000 

43,167 

8.45 

48,533,000 
38,651,000 
9,882,000 
3,324,000 
9,743,000 

22,628,000 

15,857 

2.18 


$76,425,000 

NA 
NA 

68,407,000 
55,531 ,000 
12,876,000 
2,516,000 
5,502,000 

27,683,000 

NA 
NA 


Sources:    U.S.  Bureau  of  Economic  Analysis,  Regional  Economics  Information 
System,  unpublished  data  (Washington,  D.C.,  November  1974).  Averages 
per  farm  and  per  acre  for  1970  were  derived  using  data  on  the  number  of 
farms  and  acres  in  1969  as  reported  in  U.S.  Bureau  of  the  Census,  census 
of  Agriculture:     1969,  Area  Reports,  Montana,  vol .  1,  pt.  38,  sec.  2 
(Washington,  D.C.:    U.S.  Government  Printing  Office,  1972),  table  1,  pp.  1, 

17,  and  353;  and  idem,  Census  of  Agriculture:     1969,  Area  Reports,  Wyoming, 

vol.  1,  pt.  40,  sec.  2  (Washington,  D.C.:  U.S.  Government  Printing  Office, 
1972),  table  1,  pp.  1  and  137. 

NA  denotes  that  the  figures  are  not  available;  in  this  case,  the  averages 
per  farm  and  acre  could  not  be  derived  because  data  on  the  number  of  farms 
and  acres  are  not  available  for  1972. 

aAdjusted  for  net  change  in  inventories. 
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In  summary,  farms  and  ranches  in  the  impact  area  may  be  characterized 
as  large,  efficient,  and  relatively  profitable.    They  have  specialized  in 
livestock  production,  which  makes  the  best  use  of  the  vast  tracts  of  range- 
land;  although  crops  do  provide  a  significant  source  of  revenue. 


Mining 

The  major  mineral,  in  terms  of  economic  value  to  the  impact  area,  is 
coal.    Mining  of  the  area's  vast  coal  resource  has  only  begun  in  earnest  in 
recent  years.    All  but  one  of  the  following,  currently  producing,  surface 
coal  mines  began  operations  after  1967: 


Estimated  1975 
Year  Production 
Mine  Operator  Location  Started  (Tons/Year) 


Peabody  Coal 

(Big  Sky  Mine) 

Rosebud  County 

1968 

3,000,000 

Western  Energy 

(Rosebud  Mine) 

Rosebud  County 

1968 

5,230,000 

Westmoreland 

(Sarpy  Creek  Mine) 

Big  Horn  County 

1974 

4,000,000 

Decker  Coal 

(West  Decker  Mine) 

Big  Horn  County 

1972 

8,250,000 

Big  Horn  Coal 

(Big  Horn  Mine) 

Sheridan  County 

1940's 

1,000,000 

Only  a  small  fraction  of  the  study  area's  coal  has  been  recovered,  leaving 
a  substantial  resource  base  for  coal-related  development  in  the  future. 


Strip  mining  is  a  capital  intensive  industry  requiring  relatively  few 
workers  per  mine,  but  the  workers  are  well  paid,  averaging  about  $16,000  per 
year  using  1974  wage  scales. 


Labor  Force 

In  1970,  the  U.  S.  Bureau  of  the  Census  reported  12,620  persons  in  the 
impact  area's  civilian  labor  force  (table  G-7).    Over  55  percent  of  this 
total  resided  in  Sheridan  County  and  65  percent  were  males. 
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Table  G-7 


Civilian  Labor  Force  and  Unemployment,  by  Sex 
Big  Horn  and  Rosebud  Counties,  Montana 
and  Sheridan  County,  Wyoming 
1970 


Impact  area 

Civilian  labor  force 

Percent  unemployed 


Male 
8,147 

4.6 


Female 
4,473 

4.1 


Total 
12,620 

4.4 


Big  Horn  County 

Civilian  labor  force 

Percent  unemployed 


2,332 

4.9 


985  3,317 
4.0  4.6 


Rosebud  County 

Civilian  labor  force 

Percent  unemployed 


1,505 

4.6 


841 

4.6 


2,346 
4.6 


Sheridan  County 

Civilian  labor  force 

Percent  unemployed 


4,310 
4.  4 


2,647 
3.9 


6,957 

4.2 


Sources:    U.  S.  Bureau  of  the  Census,  Census  of  Population:    1970,  General 

Social  and  Economic  Characteristics,  Montana^  PC(1)-C28  (Washington,  D.C.: 

U.  S.  Government  Printing  Office,  1971),  table  121,  pp.  28-206  and  28-209;  and 
idem,  Census  Of  Population:     1970,  General  Social  and  Economic  Characteristics , 
Wyoming,  PC ( 1 ) -C52  (Washington,  D.  C. :    U.  S.  Government  Printing  Office, 
1971),  table  121,  p.  52-151. 
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Unemployment  averaged  4.4  percent  of  the  civilian  labor  force  in  the  study 

area  as  of  April  1970  and  was  relatively  uniform  throughout  the  area.  The 

countywide  data,  however,  do  not  reveal  the  high  unemployment  rate  among 

Indians.    The  Bureau  of  the  Census  reported  that  unemployment  on  the  Northern 

Cheyenne  Indian  Reservation  was  11.1  percent  in  1970  and  11.6  percent  on  the 

Crow  Indian  Reservation.     Even  this  dismal  picture  of  employment  opportunities 

on  the  reservation  may  be  too  rosy.    The  census  definition  of  the  unemployed 

includes  those  who  were  without  a  job  but  looking  for  work.     This  excludes 

persons  who  would  like  to  work  but  were  not  actively  seeking  work  at  the  time 

of  the  census—sometimes  called  "disguised  unemployment."    The  U.  S.  Bureau  of 

Indian  Affairs  estimates  that  many  Crow  and  Northern  Cheyenne  Indians  fall 

into  this  category  and  that,  if  they  had  been  included,  the  unemployment  rate 

3 

would  have  been  between  25  and  30  percent  of  the  labor  force.  Disguised 

unemployment  is  not  limited  to  Indians.    The  labor  force  participation  rates 

for  most  age-sex  groups  in  the  impact  area  counties  were  below  the  corresponding 

4 

statewide  figures.     (The  use  of  individual  age-sex  groups  corrects  for  the 


U.  S.  Bureau  of  the  Census,  U.  S.  Census  of  Population:    1970,  subject 
Reports,  American  Indians,  Final  Report  PC (2)-l F  (Washington,  D.C.:    U.  S. 
Government  Printing  Office,  1973),  table  13,  pp.  161  and  162. 

2 

U.  S.  Bureau  of  the  Census,  U.  S.  Census  of  Population:    1970,  characteris- 
tics of  the  Population,  Montana,  vol .  1,  pt.  28  (Washington,  D.C.:    U.  S. 
Government  Printing  Office,  1972),  Appendix  B,  p.  App-20. 
3 

U.  S.  Department  of  the  Interior,  Bureau  of  Indian  Affairs,  "Indians  in 
the  Northern  Great  Plains:    Anticipated  Socio-Economic  Impacts  of  Coal 
Development,"  prepared  for  the  Socio-Economic  Work  Group  of  the  Northern 
Great  Plains  Resources  Program,  mimeographed  (Billings,  Montana,  n.d.), 
table  4,  p.  7. 

4U.  S.  Bureau  of  the  Census,  Census  of  Population:    1970,  General  Social 
and  Economic  characteristics,  Final  Reports  PC(1)-C52,  Wyoming,  and 
PC(1)-C28,  Montana  (Washington,  D.C.:    U.S.  Government  Printing  Office, 
1971),  tables  46  and  121. 
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potential  bias  due  to  the  larger  proportion  of  older  persons  living  in  the 
Sheridan  area.)    Disguised  unemployment  appears  to  be  greatest  for 
females  and  young  persons. 

Employment  and  Earnings 

Employment  patterns  in  the  study  area  are  substantially  different 
from  those  in  Montana  or  Wyoming  as  a  whole.    Agriculture,  retail  trade, 
services,  and  welfare,  religious  and  nonprofit  organizations  accounted 
for  58  percent  of  the  employment  in  the  study  area  in  1970  as  compared 
to  50  percent  in  Montana  and  only  46  percent  in  Wyoming  (table  G-8). 
The  study  area  had  noticeably  lower  employment  in  mining  (these  figures 
are  for  1970,  before  coal  production  reached  its  current  levels);  con- 
struction; transportation,  communication,  and  public  utilities,  wholesale 
trade,  and  finance,  insurance  and  real  estate. 

A  closer  look  at  the  county  detail  in  table  G-8  reveals  some  major 
differences  among  the  counties.    Big  Horn  and  Rosebud  Counties  had  a 
relatively  greater  orientation  toward  agriculture;  it  accounted  for  26 
percent  of  the  employment  in  those  counties  during  1970,  compared  to 
only  12  percent  in  Sheridan  County.    Employment  in  welfare,  religious, 
and  nonprofit  organizations  was  6  percent  of  the  total  in  Big  Horn  and 
Rosebud  Counties,  reflecting  government  and  private  Indian  service  agency 
employment  on  or  near  the  Crow  and  Northern  Cheyenne  Indian  Reservation; 
the  comparable  figures  for  Sheridan  County  was  2  percent  of  total  employment. 

The  distribution  of  employment  in  Sheridan  County,  on  the  other 
hand,  indicates  its  importance  as  a  regional  trade  center.    Over  45  per- 
cent of  the  employment  in  Sheridan  County  was  devoted  to  retail  trade 
and  to  providing  business,  personal,  health  and  professional  services. 
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This  compares  with  only  25  percent  in  Big  Horn  and  Rosebud  Counties 
combined. 

The  occupations  of  workers  (table  G-9)  also  reflect  the  differences 
in  the  industrial  structure  in  the  study  area  as  compared  to  the  states 
of  Montana  and  Wyoming.    There  are  significantly  greater  proportions 
of  farm  and  service  workers  and  smaller  proportions  of  sales  workers 
and  operatives  in  the  impact  area  than  in  Montana  and  Wyoming  as  a  whole. 

Table  G-10  presents  the  available  data  for  earnings  by  occupation 
in  1969  for  the  study  area.    The  median  earnings  for  males  shows  wide 
differences  among  occupations,  with  laborers  and  farm  workers  at  the 
bottom  of  the  scale  and  professional  and  managerial  workers  earning  the 
most.    The  earnings  of  females,  concentrated  in  clerical  and  operative 
jobs,  were  substantially  lower  than  for  males.    Lower  female  earnings 
probably  reflect  not  only  lower  wage  scales,  but  also  shorter  work 
weeks  and  fewer  weeks  worked  during  the  year.    The  median  earnings  for 
most  of  the  occupations  tend  to  be  higher  in  Sheridan  County  than  in 
Big  Horn  or  Rosebud  Counties,  but,  with  the  exception  of  farmers  and  farm 
laborers,  lower  than  the  statewide  figures  for  Montana  and  Wyoming. 

Income 

Total  personal  income  in  the  impact  area  grew  from  $111,149,000 
in  1969  to  $171,088,000  in  1973,  an  increase  of  almost  54  percent 
(table  G-ll).    The  increases  in  Big  Horn  and  Rosebud  Counties  were  75 
and  85  percent,  respectively,  with  much  of  this  rise  due  to  the  pros- 
perous conditions  in  agriculture  during  the  latter  part  of  this  period. 
Total  personal  income  in  Sheridan  County  by  comparison,  increased  only 
36  percent  from  1969  to  1973. 
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Per  capita  personal  income  is  the  most  widely  used  indicator  of 
economic  well-being.    It  is  not  a  perfect  index  because  it  equates 
well-being  with  money  income  and  certainly  the  residents  of  this  area 
enjoy  considerable  benefits  which  are  not  easily  measured  in  terms  of 
dollars.    Money  income,  nevertheless,  is  the  one  measure  which  is 
readily  available  and  easily  understood.    Average  per  capita  income  in 
the  study  area  during  1973  was  $4,675,  approximately  equal  to  the  state- 
wide figures  for  Montana  and  Wyoming,  $4,626  and  $4,696,  respectively. 
Within  the  impact  area,  Big  Horn  County  residents  consistently  had  the 
lowest  average  income.    Sheridan  County,  on  the  other  hand,  has  con- 
sistently had  the  highest  level  of  per  capita  income;  but,  its  rate  of 
growth  between  1969  and  1973  lagged  behind  the  Montana  counties  because 
it  is  relatively  less  dependent  on  agriculture. 

The  importance  of  the  recent  prosperity  in  agriculture  to  the 
rapid  growth  of  income  in  the  impact  area  is  shown  in  table  G-12,  which 
delineates  the  major  components  of  personal  income.    Notice  that,  for 
the  impact  area  as  a  whole,  farm  proprietors'  income  grew  by  about  127 
percent.    It  is  debatable,  however,  whether  or  not  this  prosperity  will 
continue.    The  price  of  beef  has  been  declining  and  the  plight  of 
cattle  ranchers  has  received  wide  attention.    Total  nonfarm  proprietors' 
income  actually  decreased  by  7  percent,  with  only  Rosebud  County  ex- 
periencing a  slight  increase.    Wage  and  salary  disbursements,  the  largest 
component  of  personal  income,  increased  by  44  percent  from  $53,687,000 
in  1969  to  $77,255,000  in  1973. 

It  is  interesting  to  note  the  higher  proportion  of  nonparticipation 
income  in  Sheridan  County  than  in  Big  Horn  or  Rosebud  Counties.  Non- 
participation  income  includes  dividends,  interest,  rents  and  transfer 
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payments,  such  as  Social  Security  payments,  pensions,  and  government 
assistance.    In  1973  about  42  percent  of  the  personal  income  in  Sheridan 
County  is  attributable  to  passive  income  sources  as  compared  to  11 
percent  in  Big  Horn  County  and  12  percent  in  Rosebud  County.    The  higher 
dependence  on  passive  income  sources  in  Sheridan  County  is  probably 
closely  related  to  the  significant  number  of  older  people  in  the  county, 
many  of  whom  are  living  on  retirement  and  investment  incomes. 

Labor  and  proprietors'  income,  often  called  participation  income, 
are  presented  by  industry  source  in  table  G-13  for  1973.    The  industry 
figures  emphasize  the  dependence  of  Big  Horn  and  Rosebud  Counties  on 
agricultural  income,  which  comprised  55  percent  and  40  percent  of  total 
participation  income  in  those  counties,  respectively.    Sheridan  County 
received  most  of  its  participation  income  in  1973  from  wholesale  and 
retail  trade,  services,  and  government,  which  taken  together,  accounted 
for  59  percent  of  the  total.    For  the  impact  area  as  a  whole,  farm, 
trade,  service,  and  government  incomes  provided  74  percent  of  the  total 
labor  and  proprietors'  income  in  1973. 

Poverty  is  a  problem  in  the  study  area.    Based  on  a  federal  inter- 
agency committee  definition  of  poverty,  which  takes  into  account  such 
factors  as  family  size,  sex  and  age  of  the  family  head,  number  of 
children,  and  farm-nonfarm  residence,  over  18  percent  of  the  residents 
of  the  area  had  incomes  below  the  poverty  level  in  1969  (table  G-13). 
That  figure,  which  includes  members  of  families  and  unrelated  persons, 
compares  with  statewide  averages  of  14  percent  for  Montana  and  12  percent 
for  Wyoming.    Poverty  rates  were  higher  for  families  in  Big  Horn  and 
Rosebud  Counties,  but  Sheridan  County  had  a  higher  percentage  of  unrelated 
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individuals  with  incomes  below  the  poverty  level.    Again,  this  may 
reflect  the  large  number  of  older  persons,  whose  spouse  may  have  died, 
living  in  the  Sheridan  area.    The  poverty  rates  for  residents  of  the  two 
Indian  reservations  were  over  twice  the  rates  for  the  impact  area  as 
a  whole,  indicating  that  Indian  poverty  is  a  significant  problem. 

Government  Expenditures  and  Revenues  of  Big  Horn  and  Rosebud 
Counties 

Expenditures  and  revenues  for  the  two  Montana  counties  in  the  impact 
area  are  presented  in  table  G-15  and  G-16.    Data  for  fiscal  years  1966 
and  1974  are  included  and,  even  though  particular  years  may  have  unusual 
expenditures  or  revenues,  the  general  fiscal  trend  can  be  discerned 
from  the  data. 

Expenditures  for  county  purposes  have  been  separated  into  five 
major  functional  categories  and  a  miscellaneous,  or  non-al locable, 
category.    Expenditures  include  operating  costs  of  the  county  government 
plus  capital  outlays  for  buildings  and  equipment  funded  either  from 
operating  revenues,  grants,  or  revenue  sharing  funds.    In  Big  Horn  County, 
total  expenditures  almost  tripled  during  the  period,  from  $407,000  in 
1966  to  $1,199,000  in  1974  (table  G-15).    General  government  expenditures 
climbed  108  percent  from  $131,000  in  1966  to  $272,000  in  1974.  Health 
and  welfare  increased  270  percent  during  the  period,  but  a  large  por- 
tion of  the  expenditure  in  1974  ($177,000)  was  a  capital  outlay  for 
hospital  buildings  and  equipment.    Although  agriculturally  related 
spending  increased  212  percent,  this  category  remained  at  about  2  percent 
of  total  county  expenditures  in  both  years.    The  slowest  growing  expenditure 
function  was  law  enforcement  which  increased  only  21  percent  during  the 
period.     This  is  probably  attributable  to  the  fact  that  much  of 
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Table  G-15 

Expenditures  and  Revenues  in  Big  Horn  County 
Fiscal  Years  1966  and  1975 
(Current  Dollars) 


Expenditures 

General  government9 
Roads  and  bridges'3 
Law  enforcement0 
Health  and  welfare^ 
Agricultural  related 
Other,  non-al locable"^ 
Total  expenditures  for 
county  purposes^ 
Revenues. 


Taxes 


h 


Other1 
Total  revenues^ 


Fiscal  Year 

Fiscal  Year 

Percent 

1966 

1974 

Change 

(000) 

(000) 

1966-1975 

131 

272 

107.6 

107 

271 

I  J  J  •  J 

52 

89 

71.2 

89 

329 

269.7 

8 

25 

212.5 

20 

213 

965.0 

407 

1,199 

194.6 

328 

688 

109.8 

133 

505 

279.7 

461 

1,193 

158.8 

Sources:    Big  Horn  County  Clerk's  Annual  Reports  to  the  State  Examiner, 
fiscal  years  1966  and  1974  (Hardin,  Montana). 

aIncludes  expenditures  of  commissioners,  clerk,  treasurer,  assessor,  classi- 
fication and  appraisal,  surveyor,  buildings,  election,  county  planning, 
fairs,  libraries,  school  superintendent,  and  airports. 

^Includes  highways,  bridges,  shop,  new  roads,  tools  and  machinery. 

cIncludes  district  and  justices'  courts,  attorney,  sheriff,  coroner, 
care  of  delinquent  children,  prisoners  and  jail. 

^Includes  ambulance,  home  demonstration  agent,  senior  citizens,  burial  of 
soldiers,  regional  mental  health,  board  of  health,  special  hospital  reim- 
bursements to  state  welfare,  county  welfare  administration,  general 
relief,  hospitals  and  poor  fund. 

eIncludes  predatory  animal  control,  insect  and  weed  control,  agricultural 
agent. 

f 

Includes  refunds,  city-county  landfill,  industrial  accident  insurance,  PERS, 
and  miscellaneous.    In  1974,  $106,000  in  revenue  sharing  funds  are  included. 

^Does  not  include  countywide  support  of  education,  except  for  expenditures 
of  county  superintendent's  office. 

Includes  all  property  taxes  levied  by  the  county  government  including 
the  portion  used  to  support  schools. 

includes  refunds,  interest,  fees  and  charges,  licenses  and  permits,  fines 
and  forfeitures,  gifts  and  grants,  revenue  sharing,  and  miscellaneous  income. 

"'Does  not  include  trust  and  agency  revenues  collected  for  other  levels  of 
government. 
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Big  Horn  County  is  covered  by  the  Crow  and  Northern  Cheyenne  Indian 
Reservations  which  have  their  own  police  forces  and  are  not  funded  by 
the  county.    Part  of  the  enormous  increase  in  the  non-al locable  category, 
965  percent,  can  be  explained  by  noting  the  $106,000  of  revenue  sharing 
funds  expended  by  the  county  in  1974,  but  not  reported  by  functional 
category. 

The  revenue  data  included  for  each  county  are  not  strictly  com- 
parable with  the  expenditure  data  for  the  same  years  because  tax  revenues 
of  the  counties  include  the  portion  collected  and  paid  to  school  districts 
through  the  state  equalization  program  but  not  recorded  as  an  expenditure 
of  the  county. 

The  revenue  data  included  in  tables  6-15  and  G-16  does,  however, 
indicate  the  trend  in  countywide  tax  collections  during  the  period. 
Tax  revenues  in  Big  Horn  County  more  than  doubled,  from  $328,000  in 
1966  to  $688,000  in  1974.    Other  sources  of  revenue  to  the  county,  such 
as  fines  and  forfeitures,  refunds,  interest,  grants  and  revenue  sharing 
funds  increased  even  faster  from  $133,000  to  $505,000,  or  280  percent. 
Total  county  revenues  increased  159  percent  during  the  period  from 
$461,000  to  $1,193,000. 

The  figures  for  Rosebud  County  are  presented  in  table  G-16. 
Expenditures  rose  substantially  in  all  of  the  categories  with  law 
enforcement  and  non-al locable  expenditures  posting  the  largest  gains. 
The  majority  of  the  increase  in  law  enforcement  resulted  from  a  large 
increase  in  expenditures  for  the  Sheriff's  Office.    Total  expenditures 
for  the  county  increased  from  $480,000  in  1966  to  $1,109,000  in  1974, 
an  increase  of  131  percent. 

On  the  revenue  side,  taxes  collected  by  Rosebud  County  increased 
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Table  6-16 

Expenditures  and  Revenues  in  Rosebud  County 
Fiscal  Years  1966  and  1975 
(Current  Dollars) 


Expenditures 

General  government3 
Roads  and  bridges^ 
Law  enforcement0 
Health  and  welfare^ 
Agricultural  related^ 
Other,  non-al locable^ 
Total  expenditures  for 
county  purposes^ 
Revenues 
Taxes'? 
Other1 
Total  revenues^ 


Fiscal  Year 

Fiscal  Year 

Percent 

1966 

1974 

Change 

(000) 

(000) 

1966-1975 

134 

216 

61.2 

1 47 

7/11  A 

48 

218 

354.2 

63 

103 

63.5 

39 

92 

135.9 

49 

184 

275.5 

480 

1,109 

131.0 

397 

961 

142.1 

73 

522 

615.1 

470 

1,483 

215.5 

Sources:    Rosebud  County  Clerk's  Annual  Reports  to  the  State  Examiner, 
fiscal  years  1966  and  1974  (Forsyth,  Montana). 

aInclude  expenditures  of  commissioners,  clerk  and  recorder,  treasurer, 
assessor,  superintendent  of  schools  plus  elections,  airport,  reclassification 
(1966)  vehicle  disposal  (1974)  cemetery,  museum,  fair,  civil  defense,  fire 
control,  library,  and  county  planning  (1974). 

^Includes  county  shops, 
c 

Includes  expenditures  of  district  court,  sheriff,  county  attorney, 
justices  of  the  peace,  coroner,  juvenile  office  (1974)  public  administrator, 
crime  commission  (1974)  and  cost  of  care  for  prisoners. 

^Includes  expenditures  for  welfare,  general  relief,  medical  and  hospital, 
burial  of  soldiers  and  senior  citizens  (1974). 

Includes  soil  conservation,  rodent  control,  weed  control,  extension,  migra- 
tory stock,  coyote  control,  pest  control,  and  state  brand  inspector  (1974). 

Includes  cost  of  county  building  maintenance,  industrial  accident,  public 
employees'  retirement  system,  social  security. 

g 

Does  not  include  countywide  support  of  education,  except  for  expenditures 
of  county  superintendent's  office. 
1^ 

Includes  all  property  taxes  levied  by  the  county  government  including 
the  portion  used  to  support  schools. 

includes  refunds,  interest,  fees  and  charges,  licenses  and  permits,  fines 
and  forfeitures,  gifts  and  grants,  revenue  sharing,  and  miscellaneous  income. 

JDoes  not  include  trust  and  agency  revenues  collected  for  other  levels 
of  government. 
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142  percent  from  $397,000  to  $911,000.    However,  other  sources  of 
revenue  increased  615  percent  from  $73,000  to  $522,000  largely  as  a 
result  of  revenue  sharing  and  a  grant  for  a  hospital  received  in  1974. 
Total  revenues  of  Rosebud  County  increased  216  percent  from  $470,000  in 
1966  to  $1 ,483,000  in  1974. 

Expenditures  and  revenues  for  both  counties  increased  dramatically 
from  1966  to  1975,  but  a  large  portion  of  the  growth  was  due  to  the 
general  rise  in  prices  of  the  goods  and  services  the  counties  purchased. 
If  adjustment  is  made  for  the  effect  of  inflation,  Big  Horn  County's 
expenditures,  in  real  terms,  increased  77  percent  over  the  nine  years 
and  Rosebud's  spending  increased  only  39  percent. 

Similar  adjustments  to  the  tax  revenue  figures  show  a  real  increase 
of  26  percent  in  tax  collections  for  Big  Horn  County  and  45  percent  in 
Rosebud  County  over  the  period.    Total  revenues  increased  55  percent, 
in  real  terms,  in  Big  Horn  County,  and  89  percent  in  Rosebud  County. 

The  property  tax  has  historically  been  the  major  source  of  revenue 
for  Montana  local  governments;  but,  as  shown  in  tables  G-15  and  G-16, 
nontax  sources  of  revenue  have  been  increasing  faster  than  property 
taxes.    If  this  trend  continues,  there  will  be  a  decreasing  reliance 
of  the  counties  on  the  property  tax.5   A  major  source  of  nontax  revenue 
is  the  federal  Revenue  Sharing  Program,  which  is  funded  by  the  federal 
government  and  subject  to  the  usual  uncertainties  associated  with 
Congressional  action. 

Property  tax  revenues  depend  on  the  taxable  valuation  of  the  juris- 
diction and  the  mill  levy  rate.    Table  G-17  presents  the  taxable  values 


^Preliminary  information  from  Rosebud  County  for  fiscal  1975  indicates 
that  nontax  revenues  exceeded  property  tax  revenues  for  the  year. 
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and  mill  levy  rates  for  Big  Horn  and  Rosebud  Counties  for  several  recent 
years.    While  taxable  valuations  in  Big  Horn  County  climbed  gradually 
from  1966  to  1974  the  mill  levy  increased  about  twice  as  fast,  from  68 
mills  in  1966  to  96  mills  in  1974,  indicating  that  property  owners  were 
carrying  a  heavier  property  tax  burden.    The  change  in  taxable  value 
from  1974  to  1975  reflects  the  addition  of  coal  mining  properties  to  the 
tax  roles  and  the  huge  jump  in  net  proceeds  (primarily  from  coal  mines) 
taxes  as  property.    As  a  result,  Big  Horn  County  reduced  its  mill 
levy  rate  from  96  mills  in  1974  to  75  mills  in  1975. 6 

A  similar  trend  is  evident  in  Rosebud  County,  except  that  coal 
properties  and  net  proceeds  began  to  affect  the  total  taxable  valuations 
in  fiscal  1971,  causing  a  corresponding  decline  in  the  mill  levy  from 
95  mills  in  1970  to  82  mills  in  1975.    A  preliminary  estimate  of  the 
taxable  value  for  Rosebud  County  for  1976  is  $43,000,000  which  will,  no 
doubt,  precipitate  another  decline  in  the  mill  levy  rate. 

The  decreasing  county  reliance  on  property  tax  revenues,  and  the 
rapidly  increasing  taxable  valuations  resulting  primarily  from  coal 
development  appear  to  be  reducing  the  property  tax  burden  on  taxpayers 
in  the  two  counties,  and  will  probably  continue  to  do  so  as  coal 
development  in  the  area  continues  to  expand. 

Expenditures  and  Revenues  of  the  City  of  Sheridan  and  Sheridan 
County 

Trends  in  local  government  finances  for  the  Wyoming  portion  of  the 
impact  area  are  analyzed  using  budgeted  expenditures  and  expected 

^A  complete  description  of  the  Montana  taxes  associated  with  coal- 
related  development  is  presented  as  a  later  section  in  Appendix  G. 
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revenues  for  the  City  of  Sheridan  and  Sheridan  County  during  fiscal 
years  1966  and  1975.    These  figures  should  be  interpreted  with  caution 
because  they  represent  only  anticipated  expenditures  and  revenues. 
Further,  the  data  for  only  two  years  may  be  distorted  by  isolated  events 
or  unusual  expenditures.    Nevertheless,  if  these  shortcomings  are  kept 
in  mind,  these  figures  do  provide  a  concise  overview  of  local  government 
conditions. 

Budgeted  expenditures  and  expected  revenues  for  the  City  of  Sheridan 
are  presented  in  table  G-18.    The  municipal  Water  and  Sewer  Department 
is  itemized  separately  for  both  expenditures  and  revenues;  it  is  self- 
financing  and  does  not  depend  on  taxes  for  operational  revenue.  The 
unusually  large  figure  reported  for  fiscal  1966  was  due  to  the  expansion 
of  the  sewage  treatment  plant. 

Total  budgeted  expenditures,  excluding  the  Water  and  Sewer  Department, 
grew  from  $767,000  in  fiscal  1966  to  $1,933,000  in  fiscal  1975,  an 
increase  of  about  152  percent.    Expenditures  from  the  General  Fund,  which 
account  for  most  of  the  total,  rose  approximately  145  percent.  Among 
the  individual  categories,  the  greatest  increase  was  in  Parks  and 
Recreation,  almost  942  percent;  this  does  not  appear  to  be  an  aberration, 
these  expenditures  increased  sharply  in  1972  and  have  remained  at  a 
high  level.    General  government,  the  Police  Department,  and  the  Fire 
Department  expenditures  rose  between  95  and  138  percent.    Street  and 
alley  expenditures  declined  by  about  32  percent,  but  there  appears  to 
be  approximately  $150,000  in  unusual  expendi tures--possibly  construction-- 
during  fiscal  1966.    Finally,  the  1975  budgeted  expenditures  includes 
$302,000  in  federal  revenue  sharing  projects. 

On  the  revenue  side,  the  largest  increase  was  in  transfers  from 
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Table  G-18 

Budgeted  Expenditures  and  Estimated  Revenues 
City  of  Sheridan,  Wyoming 
Fiscal  Years  1966  and  1975 
(Current  Dollars) 


Budgeted  Expenditures 
General  fund,  total 

General  government3 

Police  department 

Fire  department 

Streets  and  alleys 

Public  health  and  sanitation 

Parks  and  recreation 

Federal  revenue  sharing 

All  other 
Bond  sinking  and  interest  funds 
Cash  and  reserve  funds 

Subtotal 
Water  and  sewer 

Total,  budgeted  expenditures 

Estimated  revenues 

Transfers  from  stateb 
Other  nontax  revenue0 
Property  taxesd 
Cash  available 
Subtotal 

Water  and  sewer  revenue  . 
Total ,  estimated  revenue 


Fiscal  Fiscal  Percent 

Year  Year  Change 

1966  1975  1966-1975 

(000's)  1000's) 

$    710  $1,742  145.4 

68  162  138.2 

101  230  127.7 

87  170  95.4 

301  205  -31 .9 

66  158  139.4 

21  219  942.9 
302 

66  296  348.5 

57  167  193.0 

0  24 

$    767  $1,933  152.0 

2,233  653  -70.8 

$3,000  $2,586  -13.8 


$    119  $    465  290.8 

247  773  212.9 

167  218  30.5 

234  477  103.8 

$    767  $1,933  152.0 

2,233  653  -70.8 

$3,000  $2,586  -13.8 


Source:    Budgets  for  the  City  of  Sheridan. 

aIncludes  general  government,  city  attorney,  city  clerk  and  treasurer, 
cemetery,  municipal  court,  engineering  department. 

bFrom  gas,  sales,  cigarette,  and  use  (beginning  in  1974)  taxes. 

cIncludes  federal  revenue  sharing  during  1975. 

^Excludes  Policemen  Pension  Fund. 
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Table  6-19 

Budgeted  Expenditures  and  Estimated  Revenues 
Sheridan  County,  Wyoming 
Fiscal  Years  1966  and  1975 
(Current  Dollars) 


Fiscal 

Fiscal 

Percent 

Year 

Year 

Change 

1966 

1975 

1966-1975 

(000's) 

lOOO's) 

Budgeted  expenditures 

General  Fund 

$  363 

$1,210 

233.3 

General  government 

128 

286 

123.4 

h 

Law  enforcement  and  courtsu 

84 

176 

109.5 

Roads  and  bridges 

95 

208 

118.9 

Federal  revenue  sharing 

-- 

281 

All  other 

56 

259 

362.5 

Bond  Sinkina  and  Interest  Funds 

35 

41 

17  1 

General  Welfare  and  Health  Funds 

93 

68 

-26.9 

County  Library  Fund 

27 

108 

300.0 

County  Fair  Fund 

17 

27 

58.8 

General  School  Fund 

92 

-- 

Cash,  depreciation,  and  Reserve 

Fund 

81 

Subtotal 

$  535 

$1 ,627 

204.1 

County  Hospital  Fund 

781 

2,078 

166.1 

Total ,  all  funds 

$1,316 

$3,705 

181.5 

Estimated  revenue 

Transfers  from  state 

69 

260 

276.8 

Cash  available 

18e 

188 

944.4 

Other  nontax  revenued 

(excl uding  hospital ) 

116 

669 

476.7 

Property  taxes  (excluding 

hospital ) 

332 

51  O 

5"3  6 

Subtotal 

$  535 

$1,627 

204.1 

County  Hospital,  total 

781 

2,078 

166.1 

Estimated  revenue 

733 

2,025 

176.3 

Property  tax 

48 

53 

10.4 

Total ,  estimated  revenue 

$1,316 

$3,705 

181.5 

Source:    Budgets  for  Sheridan  County 

aIncludes  county  commissioners, 

clerk,  treasurer 

,  assessor, 

surveyor, 

coroner,  water  commissioner,  health  officer,  and 

elections . 

Includes  sheriff,  clerk  of  court,  justice  court,  courthouse,  jail,  and 
county  attorney. 

Gas,  sales,  cigarettes,  and  use  (beginning  in  1974)  taxes. 

^Includes  federal  revenue  sharing  in  1975. 

eIncludes  estimated  cash  on  hand  to  reconcile  Bond  Sinking  and  Interest 
Funds 
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the  state  of  Wyoming-- the  city's  share  of  gas,  sales,  use,  and  cigarette 
taxes—which  grew  from  $119,000  in  fiscal  1966  to  $465,000  in  fiscal 
1975,  almost  291  percent.    Other  nontax  revenue,  which  includes  various 
fees  and  licenses  plus  federal  revenue  sharing  in  1975,  rose  213  percent. 
Finally,  property  tax  payments  were  $167,000  in  fiscal  1966;  by  fiscal 
1975,  they  had  risen  to  $218,000,  or  about  31  percent. 

The  figures  for  Sheridan  County  are  shown  in  table  G-19.  Total 
county  expenditures,  excluding  the  County  Hospital  Fund,  grew  from 
$535,000  in  fiscal  1966  to  $1,627,000  in  fiscal  1975,  about  204  percent. 
The  County  Hospital  is  itemized  separately  because  only  a  small  portion 
of  its  revenue  is  derived  from  local  taxes.    Total  General  Fund 
expenditures  rose  233  percent.    Among  the  individual  categories,  general 
government,  law  enforcement,  and  roads  and  bridges  grew  between  110 
percent  and  123  percent. 

Local  property  tax  payments  to  Sheridan  County,  excluding  the 
County  Hospital  Fund,  increased  about  54  percent,  from  $332,000  to 
$510,000,  between  fiscal  1966  and  fiscal  1975.    Transfers  from  the 
state  of  Wyoming  and  other  nontax  revenue  grew  by  277  and  477  percent, 
respectively. 

The  total  expenditures  of  both  the  City  of  Sheridan  and  Sheridan 
County  increased  significantly  between  fiscal  1966  and  fiscal  1975. 
Property  tax  payments  grew,  however,  at  a  much  slower  rate.    In  fact, 
if  allowances  are  made  for  the  overall  rise  in  prices  during  this  period 
(real)  property  tax  payments  remained  approximately  constant  or  even 
declined  slightly.    To  some  extent,  the  expansion  in  local  government 
expenditures  was  financed  through  the  collection  of  fees,  licenses,  and 
other  nontax  revenue,  and  the  federal  revenue  sharing  program,  which  began 
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in  fiscal  1973.    But,  the  transfers  of  funds  from  the  state  of  Wyoming 
to  city  and  county  governments  was  a  mjaor  reason  for  relatively  slow 
growth  in  local  property  taxes.    These  payments  consist  of  portions  of 
the  state  sales  and  use  taxes,  the  cigarette  tax,  and  the  gasoline  tax 
which  are  apportioned  out  to  the  cities  and  counties  in  Wyoming.  The 
current  features  of  these  programs  are  as  follows: 

Sales  tax:    The  state  of  Wyoming  has  a  three  percent  broadly  based 
sales  tax.    Prior  to  1975,  one-sixth  of  the  total  sales  tax  collected  in 
each  county  minus  expenses  for  administration  was  distributed  back  to 
the  county.^    Incorporated  municipalities  within  the  county  receive  a 
share  of  these  funds  equal  to  its  proportion  of  the  total  county  popula- 
tion as  reported  in  the  last  federal  census.    The  portion  allocated  to 
the  county  government  is  based  on  the  percentage  of  the  remaining  popula- 
tion that  is  not  included  within  the  corporate  limits  of  its  cities  and 
towns.    These  funds  are  allocated  to  the  General  Fund  of  the  cities  and 
counties.    The  1975  Wyoming  legislature  raised  the  proportion  distributed 

o 

to  cities  and  counties  to  one-third.     During  fiscal  1974,  the  City  of 
Sheridan  and  Sheridan  County  received  $203,131  and  $116,981,  respectively, 
in  sales  tax  distributions.    Counties  in  Wyoming  may  also  impose  an 
optional  one  percent  sales  tax  if  approved  by  the  majority  of  its 
electors,  which  accrues  entirely  to  the  county  government.  Sheridan 
County  has  not  approved  this  option. 

Use  tax:    The  use  tax  is  three  percent.    It  compliments  the  sales 
tax  and  is  imposed  on  property  brought  into  Wyoming  from  another  state, 

7 Wyoming  Department  of  Revenue  and  Taxation,  Annual  Report,  Fiscal  Year 

1974,  Cheyenne,  1974,  p.  A-H. 

g 

Ibid. ,  p.  A-3. 

9 

Ibid. ,  p.  A-3 
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and  therefore  not  subject  to  Wyoming  sales  tax.    Beginning  in  fiscal 
1975,  one-sixth  of  the  use  tax  collections  is  distributed  to  munici- 
palities in  the  same  manner  as  provided  for  sales  tax  distribution  using 
a  percentage  formula  based  on  use  tax  collections  to  arrive  at  the 
amounts  to  be  allocated  to  each  county  from  out-of-state  use  tax 
collections.^   The  estimated  distribution  for  the  City  of  Sheridan  and 

Sheridan  County  is  $20,000  and  $2,500,  respectively,  for  fiscal  1975. 11 

1 2 

Cigarette  tax:    Cigarette  tax  has  been  $0.08  per  pack  since  1967. 

The  state  of  Wyoming  receives  three-eighths,  minus  administrative  expenses, 

of  the  amount  collected.    The  remainder  is  distributed  to  counties  and 

incorporated  cities  and  towns  according  to  sales  distributions  reported 

1 3 

by  cigarette  wholesalers.       During  fiscal  1974,  the  City  of  Sheridan  and 
Sheridan  County  received  $123,000  and  $7,577,  respectively,  in  cigarette 
tax  distributions.^ 

Gasoline  tax:    The  motor  vehicle  gasoline  tax  is  $0.07  per  gallon. 
It  is  distributed  among  the  state,  counties,  and  cities  in  a  complex 
manner.15   Most  of  the  portion  distributed  to  local  governments  is  re- 
quired to  be  used  for  the  construction  and  maintenance  of  roads  and 
highways.    A  tax  on  aviation  gas  is  also  imposed  and  distributed  in 
roughly  the  same  manner  and  is  to  be  used  for  the  maintenance  of  the 

^Wyoming  Department  of  Revenue  and  Taxation,  Annual  Report,  Fiscal  Year 

1974,  Cheyenne,  1974,  p.  12. 

^Budgets  for  the  City  of  Sheridan  and  Sheridan  County. 

^Wyoming  Department  of  Revenue  and  Taxation,  Annual  Report,  Fiscal  Year 

1975,  p.  A-5. 

13Ibid.,  p.  A-13. 
14Ibid.,  p.  A-37. 
15Ibid.,  p.  A-10. 
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16 

airfields  in  the  locality  where  it  is  collected.       During  fiscal  1975, 
the  distribution  for  the  City  of  Sheridan  and  Sheridan  County  is  estimated 
to  be  $92,000  and  $149,000,  respectively. 17 

Projections  of  earnings  and  employment 

The  economy  of  the  impact  area  may  be  conceptually  divided  into 
basic  and  derivative  sectors.    Basic  industries  are  those  which  depend 
heavily  on  markets  outside  the  area  or  are  otherwise  influenced  by 
factors  beyond  its  borders.    Examples  of  basic  industries  are  agriculture, 
railroads,  the  federal  government,  and,  of  course,  mining.  Derivative 
industries,  on  the  other  hand,  principally  serve  the  local  population 
and  include  such  businesses  as  wholesale  and  retail  trade,  services,  and 
local  government. 

Economists  believe  that  economic  growth  in  small  regions,  such  as 
the  impact  area,  can  be  attributed  to  events  outside  the  region  and  that 
changes  in  the  basic  industries  will  lead  to  further  changes  in  the 
derivative  industries.    That  is,  basic  industries  sell  their  products 
outside  the  area  or  otherwise  receive  their  funds  from  external  sources. 
A  significant  portion  of  these  "new"  dollars  are  paid  directly  to  workers 
in  basic  industries  who,  in  turn,  buy  goods  and  services  from  local 
merchants.    As  these  dollars  are  spent  and  respent  within  the  local 
economy,  they  generate  additional  wages  and  salaries  and  may  lead  to  new 
jobs  in  the  derivative  industries.    The  income  expansion  does  not  go  on 
forever;  sooner  or  later  these  dollars  are  spent  for  items  not  produced 
in  the  impact  area  and  they  exit  from  the  local  economy. 

Wyoming  Department  of  Revenue  and  Taxation,  Annual  Report,  Fiscal 
Year  1975,  p.  A-ll. 

^Budgets  for  the  City  of  Sheridan  and  Sheridan  County. 

G-42 


o 
o 
o 

CM 


CA 

ro- 


ut i 


o  in 


oo 
o 


r«o 


cn  i 

CM 


o  r»« 
r»»  cm 

CM 


-3" 

oo 
oo 


CM    I    O  CM 

r>»  i  -t  cn 
cn  en 


o 

CVJ 


-O 

(0 


cn 

LA 

o  m 

la 

vO 

| 

fo 

CO 

CM 

o 

cn 

,  

LA 

<y> 

in 

cn 

la 

| 

o  m 

U*\ 

0) 

o 

CM 

| 

c 

oo 

J- 

cn 

,  

.3- 

</> 

l_ 

0) 

J* 

u 

-a* 

la 

O  LA 

o 

cn 

o 

1 

i — 

o 

CD 

cn 

- 

"o  d> 

-3- 

0)  l- 

</* 

io  < 

o 

Q.  4-1 

o  o 

cn 

LA 

1 

o  un 

u  ro 

oo 

t 

o 

Ql  Q. 

o 

r>- 

o 

o 

E 

o 

cn 

o 

m 

CM 

</> 

CD  C 

C  «D 

o 

—  "D 

4-> 

C 

LA 

O  LA 

p  

i_  l_ 

\C 

r*. 

LA 

1 

CM 

ro  a) 

t — 

o 

UJ  _C 

cn 

cn 

— 

CM 

"O  1 

</> 

c  c 

to  l- 

o 

*j  x 

CO 

c 

LA  O 

o  la 

rA 

<D  cn 

\D 

_T 

CM 

cn 

E  — 

i — 

\D 

o 

>»  03 

cn 

o 

i  

CM 

t/> 

</> 

Q. 

E 

UJ 

o 

in 

co 

m 

in 

m 

•o 

■o 

c  m 

c 

<0  u. 

CO  ^ 

«A  Id 

m  m 

3  — 

3  l. 

o  — 

O  co 

<D 

J=  o 

JZ  — 

c 

4->  -O 

4->  — 

c 

w  o 

£ 

o 

o 

i/i  r-^ 

tn 

c 

cn  cn 

4-> 

c  c 

cn  o 

o 

c  — 

u 

0  -o 

c  r-» 

D 

—   CO  X 

•-  cn 

in 

C  <4- 

4-1 

l_ 

4J  O 

c  — 

C 

»-  O 

c 

4-1 

ro  i-  l. 

L. 

01 

in 

i_  —  <u 

ro  *4- 

4-1 

U 

1 

c 

O  — 

0)  O 

X 

>- 

<0 

O 

a.  ro  u 

UJ 

o 

4-1 

<_> 

o  ac  «> 

D 

O 

a 

ro 

JC 

4-1 

CL  »- 

4-1 

4-1 

O 

E 

4-1 

O 

L. 

h- 

UJ 

10 

H 

o 

ro 

Z 

UJ 

cn 

CM 


O  fx* 

r-»  cm 

CM 


cn  i 

CM 


la 
p-^ 

CM 


O  P~ 
P-v  CM 
CM 


O  IA 
LA  CM 
CM 


LA  LA  O  O 
CO  vO  O  CM 
CM  CM 


LA  LA 
CM  CM 


LA  LA 
vO  vO 


vO 
CO 
CM 

M0 


-3" 

cn 

LA 
LA 


-a- 


LA 


CM 
CO 
O 

LA 


LA 
CA 


o 

CO 
vO 

cn 


CM 
OA 


O  CM 

-a-  cn 
cn 


c 

O  T> 

—  ro 

4J  O 

ro  l. 


C  4-1 

a)  in 

E  —  C 

>  ro  O 

O  4->  <j  O  oc 
—  O 
CL  I- 
E 


ro 


in 

■o 

c 

in 

c 

(0 

V 

ro 

c 

m 

m 

c 

L- 

o 

£ 

O 

ro 

-C 

in 

c 

0) 

O 

o; 

"O 

u 

o 

in 

X 

O)  o 

UJ 

Q 

c 

rx 
cn 

-C 

4J 

c 

4-1 

m 

u, 

u 

ro 

14- 

o 

(U 

o 

ro 

4-1 

ro 

O 

4-1 

h- 

cn 
c 

c 

E 


CM 
PA 


O 

LA 
rA 


O  CM 
-3-  rA 


O  O 
cm  rA 
rA 


O  LA  O  LA 
vO  vfl  r>  N 
rA  CM 


O  LA  O  LA 

<x>  —  r->» 

CM  CM 


O  LA  O  LA 

cn  —  rs. 

CM  CM 


c 

i- 

>  co 

O  4-1 

—  o 

O-t- 

E 


c 

O  "O 
.-  ro 

4J  O 

ro  l. 
u  »— 

o  — 

O.  CO 

o  oc 


0> 
u 

ro 
o. 

9) 

t- 

Q. 


T3 

<u 

TJ 
V 
V 

c 

in 

L. 
V 

J* 
u 

o 

5 

u 
V 


TO 

c 

CO 

m 
u 
o 

4-> 

CO 
L. 
V 

CL 

o 


c 

i 

O- 
3 

cr 

0) 

> 
«) 

V 

JO. 


a. 
to 


G-43 


The  primary  impact- -the  increased  earnings  and  employment  in  the  basic 
industries--of  the  proposed  Decker  mines  is  outlined  in  table  G-20.  Annual 
estimates  of  the  number  of  permanent  mine  workers  and  construction 
employment  were  provided  by  the  Decker  Coal  Company.    The  Burlington 
Northern  Railroad  estimates  that,  when  at  full  production,  the  12  million 
tons  of  coal  to  be  mined  annually  will  lead  to  about  32  new  railroad 
jobs  in  the  Sheridan  area.    This  total  was  allocated  between  the  two 
mines  on  the  basis  of  permanent  mine  employment.    Similarly,  annual 
estimates  of  railroad  employment  before  full  production  is  reached  is 
assumed  to  be  proportional  to  the  number  of  mine  workers.    Total  basic 
earnings  are  presented  in  1970  dollars  to  eliminate  the  effects  of  in- 
flation.   Current  earnings  per  worker  in  each  of  the  basic  industries  was 
estimated  from  information  provided  by  the  Decker  Coal  Company,  the  Bur- 
lington Northern  Railroad,  and  the  Montana  Employment  Security  Commission. 
Future  values  were  derived  from  national  projections.    The  details  of  these 
calculations  are  presented  in  a  later  section  of  Appendix  G. 

The  North  Extension  Mine  is  scheduled  to  begin  production  in  1976 
with  70  mine  workers  and  an  estimated  5  railroad  employees.    In  addition, 
there  will  be  50  heavy  equipment  operators  and  other  workers  needed  to 
prepare  the  site  for  miningJ    In  1977  and  each  year  thereafter,  per- 
manent employment  will  number  75  workers,  70  in  mine  operation  and  5 
railroad  employees.    During  1976,  the  total  earnings  of  construction 
workers,  operation  personnel,  and  railroad  employees  is  projected  to  be 
$1,647,000  (1970  dollars).    In  1977,  this  figure  will  decline  to  $1,054,000 
(1970  dollars),  due  to  the  elimination  of  the  site  preparation  jobs; 

Hhe  Decker  Coal  Company  believes  that  some  of  these  workers  may  be 
transferred  to  permanent  mine  positions. 
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but  each  year  thereafter  total  earnings  are  projected  to  increase 
because  of  the  rise  in  the  (real)  earnings  per  worker. 

The  impact  of  the  East  Decker  Mine,  shown  in  table  G-20,  will  begin 
with  the  employment  of  165  construction  workers  in  1976.    The  construction 
work  force  will  grow  to  215  positions  in  1977  and  then  decline  to  65 
positions  in  1978.    Coal  production  will  commence  in  1978  and  200 
permanent  jobs  will  be  created.    Mining  employment  will  grow  to  250 
workers  in  1979  and  then  peak  at  270  positions  in  1980  and  each  year 
thereafter.    The  corresponding  railroad  employment  will  be  20  workers 
in  1978,  25  workers  in  1979,  and  27  workers  for  the  years  1980  to  2000. 
Total  earnings  of  workers  at  the  East  Decker  Mine  is  projected  to  increase 
from  $2,033,000  in  1976  (170  dollars)  to  $4,465,000  (1970  dollars)  in 
1980  as  the  mine  reaches  full  production.    This  figure  is  projected  to 
increase  further  to  $7,083,000  (1970  dollars)  by  2000  due  to  the  rise  in 
(real)  earnings  per  worker. 

Total  earnings  and  employment  for  the  North  Extension  and  the  East 
Decker  Mines  are  summarized  in  the  lower  portion  of  table  G-20.    In  1976, 
a  total  of  290  new  basic  jobs  will  be  created.    This  figure  rises  to  372 
new  basic  jobs  in  1980  and  each  year  thereafter  as  construction  ends  and 
the  mines  reach  full  production.    Total  basic  earnings  are  projected  to 
be  $3,680,000  (1970  dollars)  in  1976  and  then  to  grow  to  $5,594,000 
(1970  dollars)  in  1980.    Total  earnings  will  increase  further  to  $8,874,000 
(1970  dollars)  in  2000. 

The  earnings  of  the  construction,  mining,  and  railroad  workers 
represent  an  injection  of  new  income  into  the  impact  area.    As  it  is 
spent  and  respent  within  the  region,  additional  incomes  are  created.  The 


G-45 


relationship  between  basic  and  derived  earnings  is  usually  summarized 
using  an  earnings  multiplier.    This  figure  is  an  estimate  of  the  increase 
in  earnings-- the  wages,  salaries,  and  proprietor's  income--in  derivative 
industries  created  by  an  additional  dollar  of  earnings  in  the  basic 
industries.     The  earnings  multiplier  does  not  represent  gross  business 
activity—it  does  not  measure  the  change  in  total  sales.    Rather,  it  is 
defined  in  terms  of  personal  earnings  to  individuals,  a  figure  which  is 
net  of  the  costs  of  production. 

The  increase  in  derivative  earnings  and  employment  are  projected  to 
occur  in  Big  Horn  and  Sheridan  Counties.    That  is,  Rosebud  County  has 
been  excluded  from  the  impact  area.    Although  it  is  geographically 
situated  near  the  proposed  mine  sites,  there  are  few  economic  links  to 
Rosebud  County.     Only  a  gravel  road  connects  southeastern  Big  Horn  County 
with  Rosebud  County  and  almost  all  of  the  commerce  and  community  patterns 
in  the  area  near  the  proposed  mines  are  oriented  toward  Sheridan.  In 
order  to  avoid  confusion,  the  economic  impact  area  will  be  hereafter 
denoted  as  the  Big  Horn-Sheridan  impact  area. 

Based  on  the  statistical  analysis  of  the  Big  Horn-Sheridan  impact, 
derivative  earnings  are  projected  to  increase  by  $0.80  for  each  $1.00 
increase  in  the  earnings  of  permanent  mine  workers  and  railroad  employees, 
$0.40  for  each  $1.00  increase  in  earnings  of  construction  workers,  and 

This  approach  will  underestimate  the  local  economic  impact  to  the  extent 
that  the  basic  industries  make  local  purchases  of  goods  and  services  in 
addition  to  the  payroll  of  their  employees.    These  purchases,  sometimes 
called  "linkages,"  are  usually  thought  to  be  relatively  small  in  rural 
areas  with  few  firms  engaged  in  intermediate  production,  where  the 
output  of  one  firm  is  an  input  for  another. 

Statistical  analysis  of  past  data  suggests  there  are  no  siginficant 
economic  interrelationships  between  the  Big  Horn-Sheridan  area  and 
Rosebud  County. 
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to  decrease  by  $0.49  for  each  $1.00  decline  in  gross  farm  receipts 

(see  section  entitled  "Statistical  findings  and  projection  methodology," 

p.  G-76). 

Projected  derivative  earnings  for  Decker  mine  proposals  are  presented 
in  table  G-21 .    These  figures  are  net  of  the  negative  impact  on  agriculture 
due  to  the  removal  of  land  from  farm  production  at  the  mine  sites.  During 
1976,  the  derivative  earnings  associated  with  the  North  Extension  Mine  are 
projected  to  be  $1,071,000  (1970  dollars).    This  figure  declines  to  $820,000 
(1970  dollars)  in  1977,  due  to  the  termination  of  the  site  preparation  jobs, 
but  then  experiences  steady  growth  to  $1,409,000  (1970  dollars)  in  2000. 
Derivative  earnings  associated  with  the  East  Decker  Mine  are  projected  to  be 
$813,000  (1970  dollars)  in  1976  and  then  grow  to  $5,643,000  (1970  dollars) 
in  2000.    Taken  together,  the  two  Decker  mines  are  projected  to  be  associated 
with  an  increase  of  $1,884,000  (1970  dollars)  in  derivative  earnings  during 
1976.    This  figure  is  projected  to  increase  to  $7,052,000  (1970  dollars) 
in  2000.    The  greatest  single  year  increase  will  occur  during  1978,  when 
production  begins  at  the  East  Decker  Mine. 

The  projected  changes  in  derivative  earnings  are  based  on  estimates 
derived  from  data  for  the  Big  Horn-Sheridan  impact  area.    The  changes  in 
derivative  employment,  however,  are  more  difficult  to  predict.  The 
increase  in  derivative  jobs  depends  on  the  nature  of  the  new  positions.  For 
example,  the  $813,000  (1970  dollars)  in  derivative  earnings  associated 
with  the  East  Decker  Mine  in  1976  could  correspond  to  about  81  new  deriva- 
tive jobs  if  each  paid  $10,000  per  year.    Or,  approximately  162  new  jobs 
at  $5,000  per  year.    In  the  absence  of  accurate  and  detailed  projections 
of  the  characteristics  of  the  new  derivative  jobs,  there  is  almost  an 
infinite  number  of  possibilities  for  the  change  in  derivative  employment. 
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A  range  of  reasonable  values,  however,  may  be  derived  by  making  some 
judicious  assumptions  concerning  the  earnings  of  derivative  workers. 

The  average  derivative  worker  in  the  Big  Horn-Sheridan  impact  area 
is  projected  to  earn  $5,700  (1970  dollars)  per  year  in  1976. 4  Combining 
this  value  with  the  projected  $813,000  (1970  dollars)  increase  in  total 
derivative  earnings  for  the  East  Decker  Mine  yields  an  employment  estimate 
of  approximately  140  derivative  workers.    This  figure  corresponds  to  the 
assumption  that  the  new  jobs  are,  on  the  average,  identical  to  the  existing 
ones. 

Many  derivative  positions,  especially  those  in  retail  trade  and  the 
services,  are  part-time  or  seasonal.    A  second  employment  estimate  may 
be  made  by  assuming  that  all  new  derivative  jobs  are  full -time;  that  is, 
they  involve  40  hours  a  week  for  50  weeks  a  year  for  a  total  of  2,000 
hours  of  work  per  year.    The  average  derivative  worker  is  projected  to 
work  about  1,456  hours  per  year  in  1976. 5   This  implies  that  the  average 
derivative  job  corresponds  to  about  .728  (1,456/2,000  =  .728)  Full  Time 
Equivalents.    If  earnings  are  proportional  to  worktime,  the  FTE  earnings 
of  derivative  workers  would  be  about  $7,830  ($5, 700/. 728  =  $7829.67).  Thus, 
if  each  job  were  a  full-time  position,  the  $813,000  (1970  dollars)  increase 
in  derivative  earnings  would  correspond  to  about  100  ($813,000/7,830  = 
103.8)  new  derivative  workers. 

The  timing  of  the  new  derivative  jobs  presents  an  additional  problem. 
Annual  projections  for  derivative  employment  are  presented  for  1976  to 
1980.    But,  simply  because  new  positions  may  be  needed  at  these  times 

4The  details  of  this  calculation  are  presented  in  the  section  entitled 
"Statistical  findings  and  projective  methodology,"  p.  G-76. 

^The  details  are  presented  in  the  section  entitled  "Statistical  findings 
and  projective  methodology,"  p.  G-76. 
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does  not  mean  that  more  persons  will  be  immediately  put  to  work.  For 
example,  a  business  may  experience  an  increase  in  sales  so  that  it  "needs" 
more  employees;  but  the  manager—perhaps  out  of  ignorance  or  because  he 
is  cautious--may  not  immediately  hire  additional  personnel.    The  pro- 
jections have  been  labeled  "potential  new  derivative  jobs"  and  should  be 
interpreted  with  a  grain  of  salt;  they  are  not  precise  predictions  and 
are  intended  to  only  approximate  the  change  in  the  derivative  industries.^ 

The  projections  in  table  G-21  show  that  the  North  Extension  mine  is 
associated  with  a  potential  of  190  new  derivative  jobs  in  1976  if  the 
new  positions  are  similar  to  the  existing  ones.    This  figure  declines 
to  140  in  1977  and  then  to  110  in  2000.    The  FTE  equivalents  are  140 
jobs  in  1976,  100  in  1977,  and  then  decreasing  to  70  jobs  in  2000.  The 
East  Decker  Mine  is  projected  to  create  about  140  potential  new  derivative 
jobs  in  1976.    The  number  of  new  jobs  will  peak  at  approximately  470  in 
1980  and  1985  and  then  decline  to  about  440  positions  in  2000.    The  FTE 
equivalents  are  100  jobs  in  1976,  340  and  330  jobs  in  1980  and  1985, 
respectively,  and  290  jobs  in  2000.    Taken  together,  the  North  Extension 
and  the  East  Decker  Mines  have  the  potential  for  creating  between  240  and 
330  new  derivative  jobs  in  the  Big  Horn-Sheridan  impact  area  during  1976. 
These  figures  reach  a  maximum  of  approximately  420  to  590  jobs  in  1980 
and  1985  and  decline  slightly  to  between  360  and  550  jobs  in  2000. 

The  greatest  attention  will  undoubtedly  be  centered  on  the  new 
basic  jobs  directly  concerned  with  the  new  Decker  mines.    The  new 
derivative  jobs  will  occur  quietly  throughout  the  local  economy  and  will  not 

°The  projected  change  in  derivative  earnings  does  not  depend  on  the  number 
of  new  derivative  jobs.    If  fewer  positions  are  created,  the  excess 
earnings  may  be  paid  to  existing  workers,  perhaps  in  overtime  pay  or 
upgrading  part-time  jobs  to  full-time,  or  accrue  to  the  owners  in  the 
form  of  increased  proprietors'  income. 
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be' obviously  identified  with  coal  development.    They  will  be  represented 
by  a  new  clerk  at  the  grocery  store,  additional  telephone  repairmen 
transferred  into  the  area,  or  an  expanded  service  department  at  the 
auto  dealership  and  will  be  indistinguishable  from  other  jobs  in  retail 
trade,  services  and  local  government.    That  is,  they  will  cater  to  the 
entire  population,  not  just  mines  or  other  coal-related  workers. 

The  total  number  of  derivative  jobs  is  projected  to  decline  slightly 
after  1985  and  there  is  a  significant  decrease  associated  with  the  North 
Extension  Mine  between  1976  and  1977.    These  vacillations  should  not  be 
viewed  with  alarm  and  need  not  imply  that  people  will  be  suddenly  thrown  out 
of  work.    First  of  all,  the  projections  of  derivative  employment, 
especially  the  annual  figures  for  1976  to  1980,  are  not  very  precise. 
For  example,  given  the  time  lags  present  in  the  derivative  industries, 
the  entire  190  new  jobs  projected  for  the  North  Extension  Mine  in  1976 
may  not  materialize.    Secondly,  the  decline  projected  during  the  1985- 
2000  period  will  occur  over  many  years. ^   Many  jobs  in  the  trades  and 
services  are  part-time  and  have  high  employee  turnover.  Moderate 
declines  may  be  accommodated  through  normal  attrition. 

A  summary  of  the  employment  and  earnings  effects  of  the  proposed 
Decker  mines  in  the  Big  Horn-Sheridan  impact  area  are  present  in  table 
G-22.    These  figures  show  that,  taken  together,  the  mines  are  projected 
to  directly  and  indirectly  generate  approximately  $5,564,000  (1970  dollars) 

o 

in  increased  earnings  in  1976.     The  corresponding  growth  in  employment 

^This  decline  is  due  to  the  projection  that  earnings  per  derivative  worker 

will  increase  at  a  faster  rate  than  earnings  per  basic  worker. 

g 

Projected  earnings  underestimate  the  change  in  personal  income  because 
they  do  not  include  transfer  payments  and  property  income.    These  items, 
however,  are  relatively  independent  of  local  economic  conditions  and  the 
degree  of  understatement  is  probably  small. 
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opportunities  will  be  between  530  and  620  new  jobs.    Basic  and  derivative 
earnings  are  projected  to  increase  throughout  the  life  of  the  project. 
Employment  opportunities  will  peak  between  1980  and  1985  and  will 
decline  slowly  in  the  following  years. 

The  magnitude  of  the  projected  impacts  may  be  put  in  perspective  by 
comparing  them  to  current  levels  of  earnings  and  employment.  During 
1972,  the  Big  Horn-Sheridan  impact  area  had  total  earnings  of  about 
$81,100,000  (1970  dollars)  and  total  employment  of  11,598.  Therefore, 
the  projected  1976  values  represent  about  7  percent  of  the  1972  level  of 
earnings  and  between  4.5  and  5.3  percent  of  total  employment.  Since 
most  of  the  workers  will  live  in  and  near  Sheridan  the  figures  for  the 
entire  impact  area  may  understate  the  effect  on  the  local  labor  market. 
During  1972,  total  employment  in  Sheridan  County  was  7,856.    The  1976 
projected  increase  in  total  job  opportunities  represents  between  6.7  and 
7.9  percent  of  this  figure. 

The  projected  earnings  per  worker  in  coal -related  and  derivative 

industries  in  the  Big  Horn-Sheridan  impact  area  are  presented  in  table 

G-23.    The  new  coal-related  jobs--the  miners  and  railroad  workers—will 

be  well -paying  positions;  they  are  projected  to  average  between  $14,098 

(1970  dollars)  and  $15,126  (1970  dollars)  per  year.    This  is  well  above 

the  projected  average  earnings  of  approximately  $12,000  per  year  for 

existing  nonagricul tural  basic  industries  currently  operating  in  the 
9 

impact  area.     The  high  pay  of  these  positions  suggests  the  number  of  new 
derivative  jobs  created  for  each  additional  coal-related  jobs  will  be 
well  above  the  historic  ratio  of  derivative-to-basic  jobs  for  this  area. 

9 

During  1972,  nonagricul tural  basic  industries  paid,  on  the  average, 
about  $9,400  (1970  dollars)  per  year.    It  was  projected  to  rise  at  a 
3  percent  compound  rate--a  rather  optimistic  assumption—between  1972  and 
1980. 
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Table  G-23 


Projected  Earnings  per  Worker 
Coal-Related  and  Derivative  Industries 
Big  Horn-Sheridan  Impact  Area 
1980 

(In  1970  Dollars) 


Projected  Earnings 
per  Worker 

Coal-related  industries 

Coal  mining  $15,126 
Railroads  14,098 

Derivative  industries 

"Average"  job  $  7,470 

FTE  jobs^  10,430 


Source:    Appendix  tables  G-23  and  G-34, 
Full  time  equivalents  (see  p.  G-49), 
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The  derivative  jobs,  on  the  other  hand,  are  projected  to  average 
$7,470  (1970  dollars)  per  year  in  1980,  with  FTE  earnings  of  $10,430 
(1970  dollars)  per  year.    The  lower  pay  does  not  make  these  positions 
inherently  undesirable.    Many  may  be  part-time  and  require  little 
training.    If  historical  patterns  prevail,  many  of  these  jobs  may  go  to 
women  and  young  people,  who  appear  to  suffer  disproportionately  from 
real  and  disguised  unemployment. 

Earnings  per  worker  in  derivative  industries  are  determined,  to  a 
great  extent,  by  the  conditions  in  the  local  labor  market.    The  increase 
in  the  demand  for  labor  is  projected  to  cause  these  earnings  to  increase 
at  a  much  faster  rate  between  1976  and  1980  than  would  have  occurred  in 
the  absence  of  the  proposed  Decker  mines.    After  1980,  however,  impact 
due  to  the  proposed  Decker  mines  will  have  stabilized  and  there  will  be 
little  effect  on  rate  of  change  in  earnings  per  derivative  worker.^ 


^This  process  is  detailed  in  the  section  entitled  "Statistical  findings  and 
projection  methodology,"  p.  G-77. 
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Government  expenditures  and  revenues 
The  change  in  government  expenditures  and  revenues  due  to  the  pro- 
posed Decker  mines  are  difficult  to  project  in  a  totally  reliable  manner. 
In  the  first  place,  legislative  action  may  alter  the  tax  rates  and  other 
provisions  of  the  tax  laws.    Secondly,  the  increased  demand  for  public 
services  are  usually  channeled  through  political  processes  and  are  sub- 
ject to  time  lags  and  other  influences  not  fully  understood  by  economists. 
Finally,  the  precise  changes  in  expenditures  and  revenues  for  individual 
government  units  will  depend  on  where  the  new  residents  live  and  their 
choice  of  accommodations,  i.e.,  whether  they  live  inside  the  City  of 
Sheridan  and  whether  they  build  a  single  family  dwelling  or  live  in  a 
mobile  home.    The  projections  of  increased  expenditures  and  revenues 
should  not  be  viewed  as  absolutely  precise  forecasts  of  the  financial 
situation  of  the  various  government  units.    Instead,  they  represent  only 
the  incremental  effects  of  the  proposed  Decker  mines  on  government  expen- 
ditures and  revenues.    All  projections  are  stated  in  1970  dollars  to 
eliminate  the  effects  of  inflation. 

Governments  in  Montana 
The  1975  Legislature  made  major  revisions  in  the  provisions  of 
Montana's  coal  taxes.    Even  though  these  changes  became  effective  July  1, 
1975,  all  the  legal  implications  have  not  yet  been  determined  and 
the  Montana  Department  of  Revenue  has  not  completely  established  the 
specific  regulations  and  guidelines  for  the  calculation  of  tax  liabilities. 
The  projections  of  the  tax  revenue  from  the  proposed  Decker  mines  are 
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based  on  preliminary  interpretations  of  the  relevant  laws  and  conver- 
sations with  the  staff  of  the  Montana  Department  of  Revenue.  They 
should,  therefore,  be  interpreted  with  caution;  later  revisions  in 
administrative  procedures  or  new  legal  interpretations  may  significantly 
alter  the  potential  revenue  from  these  taxes. 

The  combined  tax  revenues  from  the  North  Extension  and  the  East 
Decker  Mines  are  presented  in  table  G-24.    The  figures  for  the  individual 
mines  are  shown  in  tables  G-25  and  G-26.    These  projections  are  based  on 
proposed  levels  of  production  and  contract  price  information  supplied 
by  the  Decker  Coal  Company.    In  order  to  calculate  the  tax  liabilities, 
it  was  assumed  that  one-fourth  of  the  annual  coal  production  occurs 
during  each  calendar  quarter.    Also,  to  estimate  the  relevant  contract 
price  per  ton,  it  was  assumed  that  all  of  the  Coal  Mine  License  Tax,  the 
Gross  Proceeds  Tax,  and  the  Resource  Indemnity  Trust  Tax  will  be  passed 
through  to  the  purchaser  of  the  coal  by  the  escalation  clauses  in  the 
sales  contracts.    Projections  are  presented  to  1980;  the  accuracy  of  these 
figures  depends,  of  course,  on  the  tax  laws  remaining  constant  throughout 
the  period. 

The  largest  source  of  revenue  for  Montana  governments  will  be  the 
Coal  Mines  License  Tax.    At  full  production  levels,  the  North  Extension 
and  the  East  Decker  Mines  will  generate  about  $2,282,000  (1970  dollars), 
and  $12,707,000  (1970  dollars)  to  the  State  of   Montana,  respectively. 
Of  this  total,  approximately  $5,436,000  (1970  dollars)  will  be  earmarked 
for  the  Local  Impact  and  Education  Trust  Fund.    Until  June  30,  1979, 
7/11  of  the  revenue  in  this  trust  fund  may  be  expended  for  grants  to 
assist  local  governments  and  school  districts  in  coal  impact  areas. 
After  June  30,  1979,  only  3/7  of  the  revenue  may  be  spent  in  this  manner. 
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Table  G-25 


Projected  Increase  in  Tax  Revenues,  by  Tax 
North  Extension  Mine 

(1970  Dollars) 


1976 

1977 

1978 

1979 

1980 

State  of  Montana 

Coal  Mines  License  Tax 

Local   Impact  and  Education 

Trust  Fund 
Coal  Area  Highway  Improvement 
Account 
Gross  Proceeds  Tax 
Resource  Indemnity  Trust  Tax 
Property  Tax 

Montana  Individual   Income  Tax 

$1,702,500 
487,700 
177,400 

2,900 
43,900 

$2,270,100 

650,300 

236,500 
19,100 
53,300 
5,900 
30,400 

$2,270,100 

650,300 

236,500 
19,100 
53,300 
5,800 
30,400 

$2,270,100 

738,900 

118,200 
19,100 
53,300 
5,800 
30,400 

$2,281 ,800 
827,600 

19,100 
53,300 
5,800 
34,300 

Total ,  al 1  taxes 

$1,749,300 

$2,378,800 

$2,378,700 

$2,378,700 

$2,394,300 

Big  Horn  County 

Coal  Mines  License  Tax 

yi U53    rrutccOb  Ioa 

Property  Tax 

$ 

70,900 
36,600 

$ 

94,600 
237,700 
73,000 

$ 

94,600 
237,700 
72,800 

$ 

94,600 
237,700 
72,700 

$ 

82,800 
237,700 
72,700 

Total,  all  taxes 

$ 

107,500 

$ 

405,300 

$ 

405,100 

$ 

405,000 

$ 

393,200 

High  School  District  12 

Gross  Proceeds  Tax 
Property  Tax 

$ 

1 ,100 

$ 

7,200 
2,200 

$ 

7,200 
2,200 

$ 

7,200 
2,200 

$ 

7,200 
2,200 

Total,  all  taxes 

$ 

1 ,100 

$ 

9,400 

$ 

9,400 

$ 

9,400 

$ 

9,400 

Elementary  School  District  1 

Gross  Proceeds  Tax 
Property  Tax 

$ 

1 ,400 

$ 

8,500 
2,600 

$ 

8,500 
2,600 

$ 

8,500 
2,600 

$ 

8,500 
2,600 

Total ,  all  taxes 

$ 

1  ,400 

$ 

11  ,100 

$ 

11 ,100 

$ 

1 1 ,100 

$ 

1 1 ,100 

Note:    The  tax  revenue  projections  are  based  on  the  following  assumptions:    a  production  level  of  2 
million  tons  per  year  (500,000  tons  per  quarter);  a  "contract  sales  price"  of  $5-00  per  ton;  100  percent 
of  the  Coal  Mines  License  Tax,  Gross  Proceeds  Tax,  and  Resource  Indemnity  Trust  Tax  are  passed  through 
to  the  purchaser;  payment  of  the  Coal  Mines  License  Tax  is  made  within  30  days  of  the  end  of  each  calendar 
quarter;  payment  of  the  Gross  Proceeds  Tax  and  the  Resource  Indemnity  Trust  Tax  are  made  in  the  year 
following  production;  payment  of  the  property  tax  is  made  one-half  in  the  taxable  year,  one-half  in  the 
following  year;  payment  of  the  Montana  Individual   Income  Tax  is  made  by  withholding  in  the  year  the 
income  is  earned;  property  tax  mill   levies  will   remain  at  fiscal   1975  levels;  the  current  coal  and 
property  tax  laws  will  not  be  materially  changed  during  the  time  period  of  the  projections. 
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Table  G-26 


Projected  Increase  in  Tax  Revenues,  by  Tax 
East  Decker  Mine 


(1970  Dollars) 


1976 


1977 


1978 


1979 


1980 


State  of  Montana 

Coal  Mines  License  Tax 

Local   Impact  and  Education 

Trust  Fund 
Coal  Area  Highway  Improvement 
Account 
Gross  Proceeds  Tax 
Resource  Indemnity  Trust  Tax 
Property  Tax 

Montana  Individual   Income  Tax 
Total ,  all  taxes 


55,900 
$55,900 


100 
72,900 

$73,000 


$9,069,600 
2,598,100 
944,800 


1 1 ,700 
109,000 


$12,504,100 

4,075,700 

644,100 
100,900 
282,000 
23,200 
108,800 


$12,707,000 
4,  608, 800 


105,500 
294,700 
23,200 
132,300 


$9,190,300       $13,019,000  $13,262,700 


Big  Horn  County 

Coal  Mines  License  Tax 
Gross  Proceeds  Tax 
Property  Tax 

Total ,  all  taxes 


700 
700 


$ 

1 ,600 
$  1,600 


$  377,900 
145,300 
$  523,200 


$  521,000 
1 ,256,000 
288,900 


$  460,900 
1,313,000 
289  ,.000 


$  2,065,900       $  2,062,900 


High  School  District  12 


Gross  Proceeds  Tax 
Property  tax 


Total ,  all  taxes 


Moo 

4,400 


37,900 
8,700 


39,600 
8,700 


46,600       $  48,300 


Elementary  School  District  1 

Gross  Proceeds  Tax                               $       —  $       —  $  $       45,100  $  47,100 

Property  Tax                                                   a                  a  5,200  10,400  10,400 

Total,  all  taxes                     $          a  $          a  $       5,200       $       55,500  $  57,500 


Note:    The  tax  revenue  projections  are  based  on  the  following  assumptions:    a  production  level  of  10 
million  tons  per  year  (2.5  million  tons  per  quarter);  an  average  "contract  sales  price"  of  $5.2844  per 
ton  in  1978  and  $5-5240  for  subsequent  years;  100  percent  of  the  Coal  Mines  License  Tax,  Gross  Proceeds 
Tax,  and  Resource  Indemnity  Trust  Tax  are  passed  through  to  the  purchaser;  payment  of  the  Coal  Mines 
License  Tax  is  made  within  30  days  of  the  end  of  each  calendar  quarter;  payment  of  the  Gross  Proceeds 
Tax  and  the  Resource  Indemnity  Trust  Tax  are  made  in  the  year  following  production;  payment  of  the 
property  tax  is  made  one-half  in  the  taxable  year,  one-half  in  the  following  year;  payment  of  the  Montana 
Individual   Income  Tax  is  made  by  withholding  in  the  year  the  income  is  earned;  property  tax  mill  levies 
will  remain  at  fiscal   1975  levels;  the  current  coal  and  property  tax  laws  will  not  be  materially  changed 
during  the  time  period  of  the  projections. 

aLess  than  $100. 
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From  1976  through  1979,  a  total  of  $2,375,500  (1970  dollars)  of  the 
Coal  Mines  License  Tax  revenues  will  accrue  to  the  Coal  Area  Highway 
Improvement  account  for  expenditure  by  the  Department  of  Highways  to 
improve  the  roads  in  coal  development  areas.    Of  course,  there  is  no 
guarantee  that  the  state  will  spend  these  local  impact  and  highway 
trust  fund  revenues  in  Big  Horn  County,  but  it  is  likely  that  at  least 
a  portion  will  benefit  this  county. 

The  portion  of  the  Coal  Mines  License  Tax  going  directly  to  Big 
Horn  County  from  both  mines  will  total  $615,600  (1970  dollars)  in  1979 
and  then  drop  slightly  to  $543,700  in  1980  because  of  the  decline  in 
the  county's  percentage  of  the  revenue  from  4.0  percent  to  3.5  percent. 

The  Gross  Proceeds  Tax  revenue  generated  by  the  proposed  projects 
should  prove  to  be  the  largest  source  of  new  revenue  to  the  county 
government.    The  gross  proceeds  of  the  mining  operations,  totaling  about 
$65,000,000  (1970  dollars)  per  year  for  the  two  projects  will  be  added 
to  the  base  of  the  property  tax  at  40  percent  of  its  value.    Based  on  1975 
mill  levy  rates  for  Big  Horn  County,  this  will  add  about  $1,551,000  (1970 
dollars)  to  the  county  treasury  during  1980.    In  addition,  based  on 
current  mill  levies,  about  $125,000  (1970  dollars)  will  accrue  to  the 
State  of  Montana  and  $100,000  (1970  dollars)  to  the  two  school  districts 
in  1980. 

The  Resource  Indemnity  Trust  Tax  is  based  on  the  gross  value  of  the 
product  extracted  which  apparently  will  include  the  amount  of  the  Coal 
Mines  License  Tax  and  Gross  Proceeds  Tax  included  in  the  final  selling 
price,  F-0.B.  mine.    Total  revenue  from  this  tax  should  be  slightly  under 
$350,000  (1970  dollars)  per  year  by  1980.    This  revenue  will  be  credited 
to  the  Resources  Indemnity  Trust  Fund  of  the  State  of  Montana  for  later 
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expenditure  to  "improve  the  total  environment  and  rectify  damage  thereto." 

Two  sources  of  increase  in  the  tax  base  were  used  to  project  property 
tax  revenues;  (1)  the  valuation  of  the  mine  plant,  equipment,  and  rail- 
road spur  for  both  projects,  and  (2)  the  valuation  of  private  housing 
developed  to  house  new  residents  projected  to  live  in  Big  Horn  County. 

Decker  Coal  Company  estimates  that  construction  and  equipment  costs 
will  be  $10,000,000  for  the  North  Expansion  Mine  and  $40,000,000  for  the 
East  Decker  Mine,  in  current  (1975)  dollars.    The  addition  of  these 
mines  to  the  tax  roles  will  increase  the  taxable  valuation  of  Big  Horn 
County  by  $1,200,000  and  $4,800,000,  respectively,  in  current  dollars. 

The  valuation  of  new  housing  in  Big  Horn  County  was  based  on  the 
assumption  that  10  percent  of  the  new  housing  units  would  be  single 
family  dwellings  and  that  90  percent  will  be  mobile  homes  or  apartments. 
The  selling  price  of  the  former  is  projected  to  be  $32,000  including 
land  while  the  latter  will  average  $9,550  per  unit,  with  both  figures  in 
current  dollars.    In  1980,  new  housing  for  the  North  Extension  will 
add  $22,500  in  taxable  value  to  the  tax  roles  and  the  East  Decker  Mine 
will  add  $89,500  in  taxable  valuation,  in  current  dollars. 

The  property  tax  revenues  were  derived  by  applying  the  1975  mill 
levy  rates  applicable  in  Big  Horn  County  to  the  total  increase  in 
taxable  value  for  the  county.    In  1980,  property  tax  collections  should 
total  $414,600  (1970  dollars)  as  a  result  of  both  projects,  with  $29,000 
(1970  dollars)  going  to  the  state,  $361,700  (1970  dollars)  to  Big  Horn 
County,  and  $23,900  (1970  dollars)  to  the  two  school  districts. 

All  incomes  earned  in  Montana  are  subject  to  the  Montana  Individual 
Income  Tax  and  the  revenue  is  paid  to  the  state.    The  earnings  of  all 
miners  and  construction  employees  working  at  the  mine  sites,  even  if 
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they  live  in  Wyoming,  will  be  subject  to  this  tax.    Further,  the  tax 
will  also  apply  to  increased  derivative  earnings  in  Montana.  But, 
since  the  number  of  new  derivative  jobs  in  Big  Horn  County  will  probably 
be  small,  the  projected  income  tax  revenue  is  based  only  on  the  earnings 
of  miners  and  construction  workers. 

The  income  tax  rates  are  graduated  starting  at  2  percent  for 
taxable  incomes  of  less  than  $1,000  and  increasing  to  11  percent  for 
taxable  incomes  in  excess  of  $35, 000 .     The  tax  liability  of  each  person 
depends  on  his  deductions,  exemptions,  and  adjustments.    Based  on  all 
1972  Montana  income  tax  returns  and  adjusting  for  the  change  in  the 
surtax,  the  following  table  of  average  tax  liability  by  income  brackets 
was  derived. 


Montana  Adjusted  Gross  Average 
Income    Tax 


$12,000-12,999  $339 

13,000-13,999  385 

14,000-14,999  435 

15,000-15,999  490 


These  estimates  were  then  applied  to  the  number  of  coal  mining  and 
construction  workers  in  each  income  bracket  to  derive  the  income  tax 
revenue. 

Tax  revenues  from  the  Montana  Individual  Income  Tax  are  projected 
to  be  $99,800  (1970  dollars)  in  1976  and  then  grow  to  $166,600  (1970 
dollars)  in  1980. 

The  revenues  from  the  Montana  Corporation  License  Tax  are  not  pro- 
jected because  they  would  require  the  calculation  of  net  income  earned 
in  Montana  and  would  have  to  consider  the  ovprall  corporate  profitability 

Revised  Codes  of  Montana,  1947,  Section  84-4902. 
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as  reflected  by  the  federal  corporate  tax  provisions. 

Projected  growth  in  operational  expenditures  for  the  State  of 
Montana,  Big  Horn  County,  and  the  two  affected  school  districts  are 
presented  in  table  G-27.    These  figures  are  based  on  the  assumption  that 
each  new  resident  adds  $75.00  (1970  dollars)  to  the  expenditures  of  Big 
Horn  County  and  $300  to  the  expenditures  of  the  State  of  Montana. 
School  operating  costs  were  projected  on  the  basis  of  $700  (1970  dollars) 
per  pupil,  which  approximates  the  1973-74  average  for  school  districts 
in  the  area.    Increased  construction  costs  for  the  affected  school 
districts  are  also  shown;  they  are  projected  using  $3,300  (1970  dollars) 
per  pupil.    The  payments  for  additional  facilities  are  only  "one  shot" 
expenditures  and  need  not  be  repeated  once  the  buildings  are  completed. 
The  projected  growth  in  expenditures  for  Montana  governments  probably 
overestimate  the  change  which  will  actually  occur.    The  increased  popula- 
tion and  school  enrollments  are  very  small  when  compared  to  current  levels 
and  may  not  require  proportionate  increases  in  all  forms  of  government 
services . 

The  increase  in  expenditures  for  the  State  of  Montana  will  be  much 
less  than  the  increase  in  tax  revenues  associated  with  the  mine  projects. 
As  shown  in  table  G-27,  the  total  increase  in  state  expenditures  is  pro- 
jected to  be  $57,000  (1970  dollars)  in  1980  compared  to  $15,657,000 
(1970  dollars)  in  tax  revenues.    Only  during  the  construction  phase  (1976 
and  1977)  of  the  East  Decker  Mine,  before  coal  production  begins,  will 
the  increase  in  the  state  government  expenditures  for  this  mine  total 
more  than  10  percent  of  the  corresponding  increase  in  revenue. 

2 

The  projected  expenditures  are  derived  from  Paul  E,  Polzin,  water  use 

and  Coal  Development  in  Eastern  Montana,  Bureau  of  Business  and  Economic 

Research,  University  of  Montana,  1974,  pp.  148-153. 
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Table  G-29 


Projected  Expenditures  and  Total  Tax  Revenues  for  Montana  Governments 

Proposed  Decker  Mines 

(1970  Dollars) 

1976  1977  1978  1979  1980 

North  Extension  Mine 
State  of  Montana 

Expenditures                                     $      18,000  $      12,300  11,700  $      11,700  $  11,100 

Revenues,  all  taxes                            1,749,300  2,378,800  $2,378,700  2,378,700  2,394,300 

Big  Horn  County 

Expenditures  4,500  3,100  2,900  2,900  2,800 

Revenues,  all  taxes  107,500  405,300  405,100  405,000  393,200 

High  School  District  12  and 

Elementary  School  District  1 

Expenditures,  operating  11,900  8,400                8,400               8,400  7,700 

Additional  facilities  56,100 

Expenditures,  total  68,000  8  400                8,400               8,400  7,700 

Revenues,  all  taxes  2,500  20,500               20,500             20,500  20,500 


East  Decker  Mine 


State  of  Montana 
Expendi  tures 
Revenues,  all  taxes 


16,800 
55,900 


21 ,900 
73,000 


42,300 
9,190,300 


42,900 
13,019,000 


45,900 
13,262,700 


Big  Horn  County 
Expendi  tures 
Revenues,  all  taxes 


4,200 
700 


5,500 
1 ,600 


10,600 
523,200 


1 0 , 700 
2,065,900 


11 ,500 
2,062,900 


High  School  District  12  and 
Elementary  District  1 
Expenditures,  operating 
'\dditional  facilities 
Expenditures,  total 
Revenues,  all  taxes 


10,500 
62 , 700 
73,200 


13,300 
13,300 


28,700 
85,800 
114,500 
5,200 


29,400 

29,400 
55,500 


31,500 

31,500 
57,500 


Total,  North  Extension  and  East 
Decker  Mines 


State  of  Montana 
Expend i  tures 
Revenues ,  a  1 1  taxes 

Big  Horn  County 
Expendi  tures 
Revenues,  all  taxes 

High  School  District  12  and 
Elementary  District  1 
Expenditures,  operating 
Additional  facilities 
Expenditures,  total 
Revenues,  all  taxes 


34,800 
,805,200 


8,700 
108,200 


22,400 
1 18,800 
141 ,200 
2,500 


34,200 
2,451 ,800 


8,600 
406,900 


21 ,700 

21 ,700 
20,500 


54,000 
1 1 ,569,000 


13,500 
928,300 


37,100 
85,800 
122,900 
25,700 


54,600 
15,397,700 


13,600 
2,470,900 


37,800 

37,800 
76,000 


57,000 
15,657,000 


14,250 
2,456,100 


39,200 

39,200 
78,000 


Less  than  $100. 
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The  situation  will  be  much  the  same  for  Big  Horn  County.  Total 
additional  expenditures  from  the  combined  mines  wil  be  $14,250  (1970 
dollars)  in  1980  and  tax  revenues  will  be  $2,456,000  (1970  dollars). 
During  the  construction  period  of  the  East  Decker  Mine,  expenditures 
will  exceed  revenues  slightly  (by  $3,500  in  1976  and  $3,900  in  1977); 
but,  if  both  projects  are  approved,  total  revenues  from  the  two  mines 
will  be  about  12  times  the  additional  expenditures  in  1976,  and  about 
47  times  as  large  in  1977. 

The  projections  for  High  School  District  12  and  Elementary  District  1, 
in  table  G-27,  indicate  that  taxes  levied  by  the  school  districts  will 
not  be  sufficient  to  cover  the  projected  facilities  construction  or 
the  operating  costs  of  the  districts  until  1979.    However,  the  revenues 
projected  for  the  Montana  school  districts  represent  only  the  tax 
revenue  from  the  districts'  mill  levies  and  do  not  include  the  county 
and  state  levies  for  the  education  equalization  program  which  provide 
most  of  the  districts'  funding.    Since  about  half  of  the  county's  property 
tax  and  gross  proceeds  tax  collections  are  earmarked  for  education, 
and  10  percent  of  the  Coal  Mines  License  Tax  and  25  percent  of  the  state 
income  tax  revenues  are  earmarked  for  education  equilization  aid,  in- 
creases in  these  taxes  will  more  than  offset  any  deficits  in  the  districts' 
operating  budgets.    The  projected  capital  expenditures  may  not  be 
required  if  the  additional  school  children  (which  are  projected  to  number 
less  than  60)  are  to  be  distributed  throughout  the  districts  to  utilize 
any  existing  excess  capaicty. 

Governments  in  Sheridan  County,  Wyoming 
Increased  expenditures  and  revenues  are  projected  for  Sheridan 
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County,  the  City  of  Sheridan,  and  Sheridan  School  District  2.  Unlike 
Montana,  annual  projections  are  not  presented.    Instead,  expenditures 
and  revenues  are  projected  for  a  "typical"  year  during  the  operational 
phase  of  the  proposed  mines.    These  figures  may  more  accurately  reflect 
the  long-run  trends  as  they  begin  to  affect  local  governments.    The  year 
1980  was  chosen  because  it  is  after  the  construction  period  and  both 
proposed  mines  are  scheduled  to  be  in  full  production. 

The  increase  in  operational  expenditures  due  to  the  proposed  Decker 
mines  are  projected  for  the  City  of  Sheridan  and  Sheridan  County. 
These  figures  do  not  include  capital  items,  such  as  a  new  courthouse  or 
sewer  plant  which  require  only  a  "one  shot"  expenditure  of  funds,  nor 
do  they  include  the  repayment  of  debt  and  interest  charges  due  to  new 
buildings  and  facilities.    Operating  expenses,  including  ongoing  activities 
which  are  financed  on  a  continuing  basis,  are  likely  to  be  affected  by 
the  proposed  Decker  mines. 

The  per  capita  operating  expenses  for  the  City  of  Sheridan  and 
Sheridan  County  are  projected  to  be  $104.00  (1970  dollars)  and  $47.00 
(1970  dollars),  respectively,  during  1980.    These  figures  approximate 

3 

the  budgeted  expenditures  for  selected  categories  during  fiscal  1975. 
There  is  some  evidence  that  per  capita  expenditures  in  northern  Wyoming 
communities  tend  to  decline  with  increased  population.^   Also,  it  is 

^For  the  City  of  Sheridan,  they  include  all  General  Fund  expenditures  less 
Federal  Revenue  Sharing  projects.    The  expenditures  for  Sheridan  County 
include  General  Fund  expenditures  (less  Federal  Revenue  Sharing  Projects), 
the  Welfare  and  Health  Funds,  the  Library  Fund,  and  the  Fair  Fund. 

4 

Intermountain  Planners  and  Werth-Berger  Associates,  capital  Facilities 
study  Powder  River  Basin,  a  report  for  the  Wyoming  Department  of  Economic 
Planning  and  Development,  1974,  pp.  61-85. 
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assumed  that  the  entire  increase  in  the  population  of  Sheridan  County 
will  occur  in  the  City  of  Sheridan.    This  implies  there  may  be  some 
double  counting  of  expenditures.    For  example,  it  is  doubtful  that  the 
expenses  of  the  Sheriff's  Office  will  increase  by  the  full  amount  if 
all  the  new  residents  are  also  within  the  jurisdiction  of  the  Sheridan 
Police  Department.    In  short,  the  projected  increases  are  probably 
on  the  high  side  and  should  be  interpreted  as  estimating  the  maximum 
potential  rise  in  expenditures. 

Revenue  projections  for  1980  were  derived  for  the  increase  in  local 
property  taxes  and  the  distributions  of  the  sales  and  use  taxes,  the 
cigarette  tax,  and  the  gasoline  tax.    Because  it  is  required  to  be  used 
mostly  for  streets  and  roads,  the  projected  gasoline  tax  distribution 
is  listed  separately. 

The  change  in  local  property  taxes  was  derived  by  first  projecting 
the  increase  in  assessed  valuation  and  then  applying  the  appropriate 
mill  rates  for  the  City  of  Sheridan  and  Sheridan  County.    These  projections 
may  quickly  become  obsolete  because  Wyoming  is  presently  implementing  a 
new  statewide  assessment  policy.    The  full  implications  of  the  new 
practices  for  assessed  valuation  and  the  associated  mill  levies  is  not 
yet  known.    The  projected  property  tax  revenues  are  probably  very  con- 
servative because  the  growth  in  assessed  valuation  is  due  only  to  the 
additional  homes,  apartments,  and  mobile  homes  of  the  new  residents. 
The  additional  personal  property  and  the  increased  valuation  of 
businesses  have  been  excluded. ^ 

5The  new  housing  units  associated  with  the  Decker  mines  a^e  projected  to 
consist  mostly  of  mobile  homes.    This  is  a  significant  departure  from  the 
current  dominance  ot  single  family  dwellings.    Thus,  historical  figures  for 
assessed  value  per  capita  may  not  be  a  reliable  indicator  for  future  trends. 
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Housing  projections  assumed  about  10  percent  of  the  new  housing 
units  will  be  single  family  dwellings  and  the  remainder  will  be  mobile 
homes  or  apartments.    The  selling  price  of  the  former  is  projected  to 
be  $32,000  (1970  dollars)  including  land,  while  the  latter  is  projected 
to  average  $9,550  (1970  dollars)  per  unit.    The  ratio  of  assessed  value 
to  selling  price  is  projected  to  be  .17,  approximately  the  value  for 
selected  Wyoming  counties  during  1971.^    The  tax  rates  for  the  City  of 
Sheridan  and  Sheridan  County  are  7.4  and  9.04  mills,  respectively,  which 

o 

are  equal  to  the  rates  for  fiscal  1975. 

The  increase  in  retail  sales  for  Sheridan  County  has  not  been 

projected.    But,  between  1969  and  1973,  the  total  sales  tax  distribution 

to  al 1  government  units  in  Sheridan  County  consistently  averaged  between 

o 

0.29  and  0.31  percent  of  total  personal  income.      During  this  period, 
one-sixth  of  the  tax  collections  less  administrative  costs  were  returned 
to  local  governments.    Beginning  in  1975,  this  figure  rises  to  one-third 
and  a  portion  of  the  use  tax  is  also  included  in  the  distribution.  For 
1980,  sales  and  use  tax  distributions  are  projected  to  be  0.62  percent 
of  the  change  in  personal  income  with  the  City  of  Sheridan  and  Sheridan 
County  receiving  61  percent  and  35  percent  of  the  total,  respectively.^ 

^U.  S.  Bureau  of  the  Census,  Census  of  Governments,  1972,  Part  2:  Assess- 
ment-saies  Price  Ratios  and  Tax  Rates  (Washington,  D.C.:    U.  S.  Govern- 
ment Printing  Office,  1973),  table  11. 

o 

The  City  of  Sheridan  levy  includes  only  the  mill  rate  for  the  General  Fund. 
The  Sheridan  County  figure  includes  levies  for  the  General  Fund,  the  Fair 
Fund,  the  Library  Fund,  and  General  Welfare  and  Health. 

g 

Wyoming  Department  of  Revenue  and  Taxation,  Annual  Report,  Fiscal  Year 
1974,  Cheyenne,  1974,  pp.  A-34  and  A- 36. 

^The  remaining  four  percent  would  be  distributed  to  Clearmont,  Dayton, 
and  Ranchester.    The  proportion  allocated  to  the  City  of  Sheridan  will 
probably  increase  based  on  1980  census  of  Population. 
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The  change  in  personal  income  is  approximated  by  the  projected  increase 

in  basic  and  derivative  earnings  shown  in  table  G-22;  it  is  assumed  that 

they  are  distributed  in  the  same  manner  as  population  and  that  90  percent 

1 1 

accrues  to  Sheridan  County  residents. 

Cigarette  tax  distributions  to  al 1  governments  in  Sheridan  County 

have  averaged  between  $6.50  (1970  dollars)  and  $5.50  (1970  dollars)  per 

1 2 

capita  between  1971  and  1974.       There  has  been  a  definite  downward  trend 
during  this  period.    The  total  distribution  is  projected  to  be  $5.00 
(1970  dollars)  per  capita  in  1980  and  88  percent  will  be  allocated  to 
the  City  of  Sheridan  and  6  percent  to  Sheridan  County. 

Gasoline  tax  distributions  to  Sheridan  County  governments  averaged 
about  $12.50  (1970  dollars)  per  capita  between  1971  and  1973. 13  This 
figure  declined  to  about  $9.50  (1970  dollars)  in  1974,  possibly  due  to 
rising  gasoline  prices  and  the  energy  crisis.    Higher  gasoline  prices 
are  certain  to  continue  and  they  will  tend  to  dampen  future  growth  in 
consumption.    On  the  other  hand,  many  of  the  workers  will  commute  to 
the  mines  and  may  consume  more  gasoline  than  the  average  person.  Con- 
sequently, a  compromise  figure  of  $11.00  (1970  dollars)  per  capita  for 
the  total  gasoline  tax  distribution  is  projected,  with  48  percent 
allocated  to  both  the  City  of  Sheridan  and  Sheridan  County. 

The  potential  increases  in  operational  expenditures  and  tax  revenues 
for  the  City  of  Sheridan  and  Sheridan  County  during  1980  are  presented 
in  table  G-28.     For  the  North  Extension  Mine,  operational  expenditures 

^As  discussed  earlier,  the  increase  in  personal  income  will  probably 
exceed  the  rise  in  earnings.  Thus,  the  estimate  of  the  sales  and  use 
tax  distribution  is  probably  conservative. 

1 9 

Wyoming  Department  of  Revenue  and  Taxation,  Annual  Report,  Fiscal  Year 
1975,  pp.  A-37  to  A-39. 

13 

Budgets  for  the  City  of  Sheridan  and  Sheridan  County. 
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for  Sheridan  County  and  the  City  of  Sheridan  are  projected  to  increase 
by  $15,700  (1970  dollars)  and  $34,700  (1970  dollars),  respectively, 
while  the  corresponding  growth  in  tax  revenues  (including  the  gasoline 
tax)  will  be  $8,300  (1970  dollars)  and  $12,200  (1970  dollars),  respectively. 
The  East  Decker  Mine  will  be  associated  with  expenditure  increases  of 
$64,800  (1970  dollars)  and  $143,300  (1970  dollars)  for  Sheridan  County 
and  the  City  of  Sheridan.    Tax  revenues  are  projected  to  increase  by 
$33,700  (1970  dollars)  and  $49,200  (1970  dollars),  respectively.  Taken 
together,  the  proposed  Decker  mines  are  projected  to  increase  the 
expenditures  of  Sheridan  County  by  $80,500  (1970  dollars)  and  tax  revenues 
by  $42,000  (1970  dollars)  in  1980.    The  City  of  Sheridan  will  experience 
an  increase  of  $178,000  (1970  dollars)  in  expenditures  and  $61,400 
(1970  dollars)  in  tax  revenue. 

The  figures  in  table  G-28  show  the  projected  increase  in  expenditures 
significantly  greater  than  the  growth  in  tax  revenue.    Expenditures  have 
been  intentionally  overestimated  while  tax  revenue  projections  are  very 
conservative.    Further,  other  nontax  revenue—such  as  fees  and  licenses- 
are  not  included  and  these  sources  contributed  significantly  to  the 
growth  in  expenditures  during  recent  years.    Iji  short,  these  figures 
probably  represent  the  worst  possible  outcome. 

The  projected  increases  in  operational  expenditures  and  revenues  and 
the  cumulative  school  construction  costs  for  Sheridan  School  District  2 
are  presented  in  table  G-29.    The  projected  increase  in  operational 
expenditures  and  school  construction  costs  are  based  on  the  assumption 
that  school  children  due  to  the  proposed  Decker  mines  cannot  be  accommo- 
dated with  present  resources  and  that  additional  staff  and  buildings 
must  be  supplied.    During  1973,  most  Sheridan  Schools  were  at  or  near 
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Table  G-28 

Increase  in  Government  Expenditures  and  Tax  Revenues 
City  of  Sheridan  and  Sheridan  County 
1980 

North  Total,  North 

Extension         East  Decker    Extension  and 
Mine  Mine        East  Decker  Mines 

Sheridan  County 

Increase  in  operational 

expenditures  (1970  dollars)  $15,700  $  64,800  $  80,500 

Increase  in  tax  revenue  (1970 

dollars) 


Local  property  taxes 

2,500 

10,400 

12,900 

Sales  and  use  tax  distributions 

3,900 

15,600 

19,500 

Cigarette  tax  distribution 

100 

400 

500 

Subtotal 

6,500 

26,400 

32,900 

Gasoline  tax  distribution 

1,800 

7,300 

9,100 

Total ,  al 1  taxes 

$  8,300 

$  33,700 

$  42,000 

City  of  Sheridan 

Increase  in  operational  . 

expenditures  (1970  dollars)13        $34,700  $143,300  $178,000 

Increase  in  tax  revenue  (1970 

dol lars) 


Local  property  taxes 

2,100 

8,500 

10,600 

Sales  and  use  tax  distributions 

6,800 

27,300 

34,100 

Cigarette  tax  distribution 

1,500 

6,100 

7,600 

Subtotal 

10,400 

41,900 

52,300 

Gasoline  tax  distribution 

1,800 

7,300 

9,100 

Total ,  all  taxes 

$12,200 

$  49,200 

$  61 ,400 

aIncludes  General  Fund  expenditures  less  Federal  Revenue  Sharing  projects. 

^Includes  General  Fund  expenditures  (less  Federal  Revenue  Sharing  projects), 
Welfare  and  Health  Funds,  Library  Fund,  and  the  Fair  Fund. 
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Table  G-29 


Projected  Potential  Increase  in  Operational  Expenditures  and 
Revenues,  and  School  Construction  Costs 
Sheridan  School  District  2 
1980 


Increase  in  operational 

expenditures  (1970  dollars) 

Increase  in  revenue  (1970 
dol lars) 

Local  property  taxes 
State  aid 

Total 

School  construction  costs 
(1970  dollars)9 


North  Total,  North 

Extension    East  Decker      Extension  and 
Mine  Mine         East  Decker  Mines 


$  73,900     $  306,900 


13,400 
38,300 

51,700 


54,600 
159,000 

213,600 


$  380,900 


$372,000  $1,544,000 


68,000 
197,300 

265,300 
$1,916,000 


Cumulative  to  1980. 
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capacity.       Based  on  the  relatively  constant  number  of  births  to 
Sheridan  County  residents  since  1970,  a  good  prediction  of  enrollment 
later  in  the  decade,  it  appears  unlikely  that  there  will  be  excess 
capacity  in  the  present  facilities. 

Operational  expenditures  are  projected  to  average  $795  (1970  dollars) 
per  ADM  (Average  Daily  Membership),  approximately  equal  to  the  actual 
expenditures  in  Sheridan  School  District  2  during  the  1973-74  shcool 
year.^    There  is  evidence  that  the  cost  per  pupil  tends  to  decrease 
with  enrollment  growth  for  school  districts  in  Wyoming.^  Therefore, 
the  projected  increases  in  operational  expenditures  are  probably  on  the 
high  side. 

Property  tax  revenues  are  projected  by  applying  the  1974-75  levy 

of  47.66  mills  for  District  2  to  the  increase  in  assessed  valuation 

estimated  earlier,  which  is  assumed  to  be  entirely  within  the  school 

district.    The  amount  of  state  aid  will  depend  on  Wyoming's  legislature 

and  their  funding  of  the  Foundation  Program.    During  the  1973-74  school 

year,  state  aid  averaged  $412  (1970  dollars)  per  ADM  for  Sheridan 

District  2.       This  figure  is  used  for  the  1980  projection.  School 

1 8 

construction  costs  are  projected  to  average  $4,000  per  ADM.  The 

^^Capital  Facilities  Study,  Powder  River  Basin,  p.  26. 
1  5 

Wyoming  Department  Of  Education,  Wyoming  Public  School  Fund  Accounting 

and  Reporting,  1973-74,  Cheyenne,  1974,  pp.  46-47.    Average  Daily 
Membership  is  a  standardized  measure  of  enrollment.    During  1973,  it 
averaged  about  95  percent  of  total  enrollment. 

^Capital  Facilities  Study,  Powder  River  Basin,  pp.  67-69. 

Wyoming  Public  School  Fund  Accounting  and  Reporting ,  1973-74,  p.  46. 

1  ft 

Wyoming  Department  of  Education,  "An  Impact  Report  on  Public  School 
Facility  Needs,"  Cheyenne,  1974,  memeo. ,  1974,  p.  5. 
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projected  construction  costs  are  the  cumulative  totals  for  the  1976-1980 
period. 

The  north  Extension  Mine  is  projected  to  increase  school  operational 
costs  by  $73,900  (1970  dollars)  with  a  corresponding  increase  of  $51,700 
(1970  dollars)  in  revenue  during  1980.    Operational  expenditures  and 
revenues  associated  with  the  East  Decker  Mine  are  projected  to  be  $306,900 
(1970  dollars)  and  $213,600  (1970  dollars),  respectively,  in  1980. 
These  figures  suggest  that,  for  both  mines,  the  increase  in  operational 
expenditures  will  exceed  additional  revenues.    However,  as  with  the 
other  estimates  of  government  finances,  these  projections  utilize  very 
conservative  assumptions  and  probably  represent  the  least  favorable 
outcome. 

The  construction  of  additional  school  facilities  is  projected  to 
total  $372,000  (1970  dollars)  for  the  North  Extension  Mine  and  $1,544,000 
(1970  dollars)  for  the  East  Decker  Mine  in  1980.    The  financing  of  these 
facilities  is  likely  to  be  a  serious  problem  because  the  Sheridan 
School  District  has  bonded  indebtedness  of  almost  92  percent  of  its 
legal  bonding  capacity.^    As  of  June  30,  1974,  there  was  less  than 
$207,000  (1970  dollars)  in  unobligated  bonding  capacity  remaining.  The 
projected  growth  in  taxable  valuation  will  probably  not  sufficiently 
increase  the  legal  bonding  capacity  to  allow  for  the  financing  of  the 
projected  construction  expenditures. 

The  additional  costs  of  new  capital  items  for  the  local  governments 
in  Sheridan  County  are  not  projected.    Many  of  the  existing  facilities 
are  already  overcrowded  or  inadequate. ^    But,  these  are  problems  which 

1  9  -ir 

Wyoming  Public  School  Fund  Accounting  and  Reporting ,  1973-74,  p.  lb. 

20 

Capital  Facilities  Study,  Powder  River  Basin,  pp.  20-23 
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currently  exist  and  are  not  directly  attributable  to  the  proposed 
Decker  mines.    The  plight  of  the  Sheridan  sewer  system,  however,  has 
received  significant  public  attention  and  is  discussed  in  detail. 

The  Sheridan  sewage  treatment  plant  was  updated  in  1966  and  can 
accommodate,  with  current  standards,  a  population  of  up  to  16,000 
persons.    Thus,  the  proposed  Decker  mines  will  not,  by  themselves,  cause 
a  sufficient  increase  in  population  to  require  expansion  of  the  treat- 
ment plant.    But,  there  is  currently  some  effluent  being  released  into 
Goose  Creek  and  the  Environmental  Protection  Agency  has  required  this 
to  be  eliminated  by  1985.    The  construction  of  a  new  plant  with  the 
capacity  of  serving  20,000-25,000  residents  and  meeting  the  EPA  require- 
ments has  been  estimated  to  be  between  $1,800,000  and  $2,000,000  (current 
dollars).^    Even  if  75  percent  of  this    amount  were  financed  by  federal 
funds,  Sheridan  does  not  have  the  bonding  capacity  necessary  to  issue 
new  bonds. ^    If  this  problem  can  be  circumvented,  revenue  bonds  could 
be  issued  with  redemption  and  interest  payments  derived  from  higher 
sewer  charges.    In  total,  a  new  sewer  treatment  plant  would  cost  Sheridan 
sewer  customers  about  $3.90  (current  dollars)  per  person  per  year. ^3 


pi 

'National  Commission  on  Water  Quality,  Draft  Final  Report  of  the 

Yellowstone  Regional  Assessment  Study,  VOl .  1,  Washington,  D.C.,  1975, 
pp.  144-151. 

22 

"ibid. 
23lbid. 
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Statistical  findings  and  projection  methodology 
Employment  and  earnings  were  projected  with  a  variant  of  economic 
base  analysis.    This  procedure  was  developed  at  the  Bureau  of  Business 
and  Economic  Research,  University  of  Montana,  and  has  been  used  in  other 
studies  of  coal -related  development  in  Montana  J    It  may  be  summarized 
as  follows:    employment  and  earnings  due  to  coal -related  activities  are 
viewed  as  additions  to  exogenous  (basic)  industries.    A  "multiplier"  is 
then  used  to  estimate  the  associated  increase  in  endogenous  (derivative) 
earnings.    Average  and  FTE  earnings  per  derivative  jobs  were  projected 
separately  and  then  combined  with  the  projected  (total)  derivative  earnings 
to  obtain  the  number  of  new  derivative  jobs. 


The  mul tip! ier 

The  relationship  between  the  basic  and  derivative  industries  forms 
the  foundation  of  the  methodology  and  will  be  discussed  in  detail.  A 
small  regional  economy  may  be  divided  into  endogenous  and  exogenous  sectors 
and  the  former  is  conceived  to  be  functionally  dependent  on  the  latter. 
Empirically,  the  exogenous  sector  consist  of  export  industries,  such  as 
agriculture,  mining,  selected  manufacturing  classifications,  railroads, 
certain  types  of  construction,  and  the  federal  government.    On  the  other 
hand,  the  endogenous  (or  derivative)  sector  includes  the  trade,  services, 
and  other  industries  serving  the  local  population. 


Paul  E.   Polzin,  Water  Use  and  Coal  Development  in  Eastern  Montana,  Bureau 

of  Business  and  Economic  Research,  University  of  Montana,  1974,  pp.  A-l 

to  A-l 5.   "An  Income  Model  for  the  State  of  Montana,"  Bureau 

of  Business  and  Economic  Research,  University  of  Montana,  unpublished 
manuscript,  1975. 
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The  relationship  between  the  basic  and  derivative  sectors  may  be 
summarized  in  the  following  equation 

(1)    D  =  a  +  bX  +  CF. 
Where  D  is  total  derivative  earnings,  X  is  total  nonagricul tural  basic 
earnings,  and  F  is  gross  farm  receipts.    The  model  is  phrased  in  terms  of 
earnings  rather  than  employment  because  this  version  is  less  likely  to 
have  specification  errors,  given  the  limited  data  available  for  counties. 
Farm  receipts  rather  than  farm  earnings  were  used  because  the  studies 
cited  earlier  concluded  that  it  more  accurately  represented  determinants 
of  spending  patterns  in  agriculture. 

The  basic  and  derivative  sectors  for  Big  Horn  and  Sheridan  counties 
are  shown  in  tables  G-30  and  G-31 .    The  sector  definitions  are  in  terms  of 
industries  and  follow  the  Standard  Industrial  Classification  (SIC)  and 
the  classification  used  by  the  U.  S.  Bureau  of  Economic  Analysis.  Entire 
industries  were  classified  as  either  basic  or  derivative  on  an  a  priori 
basis.    There  was  no  attempt  to  empirically  categorize  industries  into 
basic  and  derivative  components.    When  the  nature  of  an  industry  was  in 
doubt,  a  higher  degree  of  disaggregation  was  used,  i.e.,  3-digit  instead 
of  2-digit,  or  the  entire  industry  was  placed  in  the  derivative  sector. 

Earnings  for  nonagricul tural  industries  and  gross  farm  receipts  were 
taken  from  the  U.  S.  Bureau  of  Economic  Analysis'  estimates  of  Personal 

Income  by  Major  Sources  and  Farm  Income  and  Expenditures .       This  source 

provides  figures  for  broad  industrial  categories  on  an  annual  basis  be- 
tween 1965  and  1973.    Unpublished  data  provided  by  the  Montana  Department 
of  Labor  and  Industry,  Employment  Security  Division,  and  county  Business 
Patterns  were  used  to  derive  values  for  the  2-  and  3-digit  industries. 
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These  sources  provided  a  time  series  of  nine  observations,  1965  through 
1973,  for  derivative  and  nonagricul tural  basic  earnings  and  gross  farm 
receipts  for  Big  Horn  and  Sheridan  Counties.    The  number  of  observations 
was  limited  by  the  availability  of  data  for  Sheridan  County. 

The  parameters  of  the  model--"a,"  "b,"  and  "c,"  in  equation  (1)-- 
were  estimated  with  regression  analysis.    A  summary  of  the  findings  are 
presented  in  table  G-32.    Alternative  specifications  were  estimated  and 
it  was  found  that  gross  farm  receipts  that  lagged  one  period  gave  the  best 
results. ^ 

The  regression  coefficients  on  nonagricul tural  basic  earnings  and 
gross  farm  receipts  are  statistically  significant  according  to  accepted 
social  science  criteria.    A  test  for  autocorrelation  of  the  residuals 
could  not  be  performed  because  of  insufficient  observations.  (Annual 
data  in  current  dollars  are  a  prime  candidate  for  autocorrelation,)  A 
first  order  auto  regressive  model  was  estimated  for  alternative  values  of 
RHO.    The  coefficient  on  nonagricul tural  basic  earnings  was  found  to  be 
somewhat  sensitive  to  the  specification  of  the  lagged  error  term;  but, 
the  alternative  estimates  were  not  statistically  different  from  those 
shown  in  table  G-32. 

The  coefficient  of  .80  for  nonagricul tural  basic  earnings  suggests 
that  derivative  earnings  will  increase  by  $0.80  for  each  $1.00  increase  in 
mining  or  railroad  earnings.    The  relatively  small  number  of  observations 


^Gross  farm  receipts  for  1964  were  estimated  from  U.  S.  Bureau  of  the  Census, 
Census  of  Agriculture,  1964,  Statistics  for  the  State  and  Counties,  Montana 
and  Wyoming  (U.  S.  Government  Printing  Office,  Washington,  D.  C),  1972, 
table  6.    Montana  Department  of  Agriculture  and  Statistical  Reporting 

Service-U.S.D.A.  Montana  Agricultural  Statistics,  Vol .   XII,  p.  14. 
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Table  G-32 


Summary  of  Regression  Analysis 
Big  Horn-Sheridan  Impact  Area 


Gross 

Dependent                    Nonagricul tural       Farm  ~2a 

Variable      Constant     Basic    Earnings     Receipts     R         N  F(2,6) 

Derivative  3,352.4  .8014  .4910  .903  9  38. 3b 
Earnings       (4,507.6)            (.3522)  (.1566) 

0.7  2.275b  3.1 35b 


Note:    Beneath  each  coefficient  are  its  standard  error  and  "t"  ratio. 

aCorrected  for  degrees  of  freedom. 
Significant  at  the  .05  level. 
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and  large  standard  error  do  not  lend  confidence  to  this  estimate.  But, 

it  does  "make  sense"  in  light  of  other  findings.    Specifically,  it  is 

between  the  1.45  estimated  for  seven  southeastern  Montana  counties,  which 

include  Billings  and  Miles  City,  and  the  .31  estimated  for  three  rural 

Montana  count! es--Big  Horn,  Rosebud,  and  Powder  River  Counties.  One 

would  expect  the  propensity  to  spend  locally  the  Big  Horn-Sheridan 

impact  area  to  be  greater  than  the  three  rural  counties.    The  City  of 

Sheridan  is  much  larger  than  Hardin  and  Forsyth  and  no  doubt  attracts  much 

of  the  retail  business  from  southern  Big  Horn  County.    On  the  other  hand, 

it  offers  nowhere  near  the  diversity  and  depth  of  retail,  wholesale, 

medical,  and  financial  services  offered  by  a  city  the  size  of  Billings. 

Finally,  there  is  evidence  that  the  behavioral  parameters  underlying  this 

specification,  such  as  the  propensity  to  spend  locally,  are  relatively 

stable  from  one  period  to  the  next;  nine  years  of  data  may  be  sufficient 

4 

to  establish  valid  estimates. 

The  value  of  .80  was  used  to  project  the  increase  in  derivative 
earnings  due  to  changes  in  mining  and  railroad  earnings.    The  new  activity 
due  to  the  Decker  mine  proposals  will  probably  not,  by  themselves,  be 
sufficient  to  increase  the  aggregate  propensity  to  spend  locally.  No 
doubt  some  new  businesses  will  be  established.    They  will,  however, 
probably  be  similar  to  those  already  existing  in  the  area. 

The  increase  in  derivative  earnings  due  to  construction  activity  was 
projected  to  be  one-half  of  the  per  dollar  impact  of  permanent  employees. 
In  other  words,  $1.00  of  construction  earnings  will  lead  to  $0.40  of 

Paul   E.   Polzin,  Walter  Use  and  Coal  Development  in  Eastern  Montana,  p.  A-6. 

4Paul  E.  Polzin,  "An  Income  Model  for  the  State  of  Montana,"  pp.  14-16. 
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derivative  earnings.    This  parallels  the  approach  of  other  studies  of  the 
economic  impact  of  coal  development.^ 

Earnings  per  worker 

The  underlying  relationship  between  the  basic  and  derivative  sectors 
is  in  terms  of  aggregate  spending  patterns  and  dollars.    Projections  of 
earnings  per  worker  in  basic  and  derivative  industries  were  used  to  con- 
vert the  manpower  requirements  in  the  coal-related  industries  into  export 
earnings  and  then  reconvert  the  estimated  increase  in  derivative  earnings 
back  into  derivative  employment.    That  is,  the  average  earnings  per  worker 
in  each  of  the  coal -related  industries  was  projected.    This  was  used  to 
estimate  the  total  increase  in  basic  earnings,  which  when  multiplied  by 
the  values  discussed  earlier  and  combined  with  the  projected  decline  in 
gross  farm  receipts  yielded  the  projected  increase  in  derivative  earnings. 
Average  and  FTE  derivative  employment  was  derived  by  dividing  total 
derivative  earnings  by  average  and  FTE  earnings  per  derivative  worker. 

The  projected  earnings  in  constant  1970  dollars  for  coal  miners, 
railroad,  and  construction  workers  are  shown  in  the  table  G-23.    The  1975 
figures  were  derived  from  information  provided  by  the  Decker  Coal  Company, 
the  Burlington  Northern  Railroad,  and  the  Montana  Employment  Security 
Commission.    These  values  differ  slightly  from  those  used  in  an  earlier 
study  because  they  are  based,  to  some  extent,  on  past  data;  while  the 
earlier  figures  were  derived  before  actual  information  was  available. 

Projected  earnings  per  worker  in  the  basic  industries  were  derived 
by  applying  projected  national  rates  of  change  for  each  industry  to  the 

5 

Paul  E.   Polzin,  Water  Use  and  Coal  Development  in  Eastern  Montana,  p.  128. 

Paul  E.   Polzin,  Water  Use  and  Coal  Development  in  Eastern  Montana, 
P.  A-9. 
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1975  values.    Implicit  in  this  procedure  is  the  assumption  that  these 
workers  will  receive  (real)  wage  increases  at  the  same  rates  as  their 
national  counterparts.    There  is,  however,  no  provision  for  increases  in 
their  productivity.    It  is  assumed  that  productivity  is  constrained  by 
the  technology  embodied  in  the  capital  and  equipment  at  the  time  of 
installation  and  that  it  remains  constant  throughout  the  life  of  the  mine. 

The  average  and  FTE  earnings  per  derivative  worker  are  presented  in 
table  G-34.    The  1980  average  earnings  was  derived  from  earlier  projections 
for  Montana.    In  light  of  the  scale  of  projected  development  and  the 
characteristics  of  the  impact  area,  the  earnings  per  derivative  worker 
should  lie  between  the  projected  values  for  the  three-  and  seven-county 
areas  in  Montana.    That  is,  the  characteristics  of  the  Sheridan-Big  Horn 
area,  taken  as  a  whole,  are  less  rural  than  the  three-county  area,  but 
nowhere  near  as  urban  as  the  seven-county  area,  and  the  Decker  mine  pro- 
posals represent  a  significant,  but  not  overhwelming  impact  on  the  local 
labor  market.    The  rate  of  change  between  1972  and  1980  is  far  greater 
than  that  which  would  have  occurred  in  the  absence  of  the  Decker  mine 
proposals;  it  represents  the  transformation  of  the  endogenous  labor 
market  from  one  of  excess  supply  to  a  situation  of  potential  excess  demand. 
The  annual  projections  for  1976  to  1980  are  only  guesses;  they  reflect 
the  fact  that  labor  market  pressures,  and  the  largest  increase  in  earn- 
ings, will  probably  be  greatest  between  1977  and  1980,  when  most  of  the 
new  primary  jobs  are  created. 

After  1980,  the  change  in  average  earnings  per  derivative  worker 
approximates  the  rate  projected  by  0BERS  for  this  area.^    This  implicitly 

^U.  S.  Water  Resources  Council,  1972  obers  Projections,  Washington,  D.C. 
1972,  Volume  2,  pp.  194-196  and  304-305.    U.  S.  Bureau  of  Economic  Analysis, 
Regional  Economic  Information  System,  1974,  unpublished  data. 
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assumes  that  no  further  coal  development  takes  place.    This  may  be  un- 
realistic, but  it  is  appropriate  for  the  analysis  of  only  the  Decker 
mine  proposals. 

The  annual  hours  of  work  was  estimated  for  1970.    It  was  then  pro- 
jected into  the  future  using  national  projections  for  individual  derivative 
industries.    The  implicit  assumption  is  that  the  increased  labor  market 
pressures  in  the  Sheridan-Big  Horn  impact  area  do  not  alter  the  trend 
toward  fewer  annual  hours  in  derivative  industries. 

Agricul ture 

The  North  Extension  and  East  Decker  mines  will  remove  some  agricul- 
tural land  from  production  and  reduce  the  gross  farm  receipts  in  the 
area.    This,  in  turn,  will  reduce  derivative  earnings.    According  to  the 
regression  analysis  presented  in  table  G-32,  derivative  earnings  in  the 
impact  area  will  decline  by  $0.49  for  each  $1.00  decrease  in  gross  farm 
receipts. 

The  Decker  Coal  Company  plans  to  fence  and  remove  from  agricultural 
production  for  the  life  of  the  projects  approximately  3,158  acres  for  the 
North  Extension  Mine  and  about  3,170  acres  for  the  East  Decker  Mine.  At 
present,  most  of  this  land  is  used  for  grazing.    There  are,  however, 
between  400  and  500  acres  of  flood  irrigated  hay  land  on  the  site  of  the 
North  Extension  Mine. 

During  1973,  gross  farm  marketings  averaged  about  $8.60  (1970  dollars) 

o 

per  acre  for  all  agricultural  land  in  Big  Horn  County.     This  figure 

^U.  S.  Bureau  of  the  Census,  Census  of  Agriculture,  1969,  Volume  1.  Area 
Reports,  Part  38,  Montana,  Section  2.    County  data,  U.  S.  Government 
Printing  Office,  Washington,  D.C.,  1972,  p.  17.    Montana  Department  of 
Agriculture  and  Statistical  Reporting  Service--U.S.D.A. ,  Montana  Agricul- 
tural statistics ,  Volume  XV,  Helena,  1974,  p.  13. 
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includes  cropland  and  other  irrigated  land  and  probably  overstates  the 
revenue  per  acre  of  the  land  to  be  affected  by  the  Decker  mines.  Never- 
theless, to  allow  for  possible  increases  in  the  (real)  price  of  agri- 
cultural products  and  potential  declines  in  the  productivity  of  adjacent 
acreage,  it  will  be  assumed  that  the  land  would  have  averaged  $15.00 
(1970  dollars)  per  acre  per  year  in  gross  farm  receipts.    Further,  it  is 
assumed  that  all  3,158  acres  associated  with  the  North  Extension  Mine 
are  taken  out  of  agricultural  production  during  1976  and  3,170  acres 
associated  with  the  East  Decker  Mine  are  removed  in  1978,  when  coal  pro- 
duction is  scheduled  to  begin.    Thus,  the  North  Extension  Mine  is  pro- 
jected to  decrease  gross  farm  receipts  by  $47,370  (1970  dollars)  per  year. 
The  corresponding  figure  for  the  East  Decker  Mine  is  projected  to  be 
$47,550  (1970  dollars).    In  light  of  the  statistical  findings  reported  in 
table  G-32,  the  decline  in  derivative  earnings  will  not  occur  until  the 
year  following  the  decrease  in  gross  farm  receipts. 

The  decline  in  agricultural  employment  is  uncertain  and  has  not  been 
projected.    It  depends,  among  other  things,  on  whether  entire  ranch 
units  are  affected  or  production  is  simply  transferred  to  a  different 
area. 
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Coal-related  development  and  the  Montana  tax  system 
Four  major  taxes  of  the  Montana  tax  system  affect  the  operations  of 
strip  coal  mines  in  Montana.    Two  of  the  taxes  are  based  directly  on 
the  gross  value  of  the  coal,  the  Coal  Mines  License  Tax  and  the  Resource 
Indemnity  Trust  Tax.    The  Corporation  License  Tax  is  an  income  tax 
based  on  the  net  income  of  the  corporate  operation.^    The  fourth  tax 
is  the  property  tax  which  is  levied  against  real  and  personal  property; 
rights  to  enter  land  for  digging,  prospecting,  or  exploration,  and  the 
gross  proceeds  of  coal  mines. 

This  supplement  will  look  at  each  of  these  taxes  in  some  detail, 
placing  particular  emphasis  on  the  mechanisms  in  the  tax  system  for 
transferring  tax  monies  to  locally  impacted,  coal  development  areas. 

2 

Coal  mines  1 icense  tax 

The  Coal  Mines  License  Tax  is  a  severence  tax  on  the  gross  value  of 

coal  mined  in  the  state.    The  tax  is  levied  against  coal  producers  and 

the  rates  are  based  on  the  BTU  rating  (heat  content)  of  the  coal  and 

the  contract  sales  price.    The  current  rate  schedule  is  as  follows: 

Heating  Quality 
(BTUs/lb  of 

 Coal )  Surface  Coal  Mines  Underground  Coal  Mines 

Under  7,000      $.12/ton,  or  20%  of  value,       $.05/ton,  or  3%  of  value, 

whichever  is  higher  whichever  is  higher 

7.000-  8,000      $.22/ton,  or  30%  of  value        $.08/ton,  or  4%  of  value 

8.001-  9,000      $.34/ton,  or  30%  of  value        $.10/ton,  or  4%  of  value 

Over  9,000        $.40/ ton,  or  30%  of  value        $.12/ ton,  or  4%  of  value 

Vhe  incomes  of  individuals  are  also  taxed  by  the  Montana  Individual  Income 
Tax,  but,  since  most  coal  producers  are  corporations,  this  tax  is  not  dis- 
cussed in  this  section.    However,  the  increase  in  Individual  Income  Tax 
revenues  resulting  from  the  additional  incomes  of  construction  workers  and 
coal  miners  working  in  Montana,  are  estimated  in  the  impact  section. 

2Revised  Codes  of  Montana  (RCM)  1947,  Title  84,  Chapter  13. 
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Each  mine  operator  must  file  a  statement  with  the  Montana  Department 
of  Revenue  for  each  calendar  quarter  of  operation  indicating  the  tonnage 
produced,  the  contract  sales  price,  the  BTU  rating  of  the  coal,  and  a 
computation  of  the  tax  due.    In  computing  the  tax,  the  first  5,000 
tons  of  coal  produced  each  quarter  are  exempt.    The  quarterly  report 
and  amount  of  tax  payment  must  be  sent  to  the  Department  of  Revenue 
within  30  days  after  the  end  of  the  quarter.    A  penalty  for  failure  to 
file,  or  late  payment,  of  10  percent  can  be  levied  as  well  as  interest 
of  1  percent  per  month. 

"Contract  sales  price"  is  defined  to  mean  either:    (1)  the  price 
of  the  coal  extracted  and  prepared  for  shipment,  F.O.B.  mine,  excluding 
that  amount  charged  by  the  seller  to  pay  taxes  paid  on  production;  or 
(2)  the  price  imputed  by  the  Department  of  Revenue  where  the  coal  is 
not  sold  under  an  arms-length  agreement. 

"Taxes  paid  on  production"  is  defined  as  any  tax  paid  to  federal, 
state,  or  local  governments,  upon  the  quantity  of  coal  produced  as  a 
function  of  volume  or  value.    Property  and  income  taxes  are  specifically 
excluded  from  this  category. 

In  cases  where  the  coal  producer  also  processes  the  coal  or  trans- 
fers the  coal  to  a  parent  corporation,  or  other  subsidiary,  at  less 
than  an  arms-length  transaction,  the  Department  of  Revenue  will  impute  a 
price  which  approximates  market  values.    The  Department  may  request 
federal  income  tax  and  sales  contract  data  from  the  producer. 

The  Montana  Bureau  of  Mines  and  Geology  is  assigned  the  task  of 
determining  the  BTU  content  of  coal  samples  supplied  by  the  producer. 
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At  least  one  sample  per  year  is  required  by  law  although  the  Bureau  may 
request  additional  samples. 

The  1975  Montana  Legislature  made  sweeping  changes  in  both  the 
method  of  computation  and  distribution  of  proceeds  from  this  tax.  Prior 
to  July  1,  1975,  this  tax  applied  strictly  to  strip  mines  and  the  rates 
per  ton  were  based  on  BTU  content,  ranging  from  $.12  to  $.40  per  ton. 
Three  cents  per  ton  of  the  tax  were  returned  to  the  county  where  the 
mine  was  located  and  the  remainder  went  into  the  state's  general  fund. 

Effective  July  1,  1975,  the  distribution  of  the  Coal  Mines  License 
Tax  is  as  follows: 


$.03/ ton,  or  4%  of  the  tax 
revenue,  whichever  is  higher 


27.5%  of  the  tax  revenue 


10%  of  the  tax  revenue 
10%  of  the  tax  revenue 

1%  of  the  tax  revenue 
2-1/2%  of  the  tax  revenue 

2-1/2%  of  the  tax  revenue 


--  to  the  county  from  which  the  coal  was 
mined  for  such  purposes  as  the 
county  government  may  determine. 
After  December  31,  1979,  the  rate 
changes  to  $.03/ ton,  or  3-1/2% 
of  the  tax. 

--  to  a  local  impact  and  education 
trust  fund  account.    After  July  1, 
1979,  the  rate  changes  to  35%  " 
of  the  tax. 

--  to  a  coal  area  highway  improvement 
account  until  July  1,  1979. 

--  to  the  earmarked  revenue  fund  for 
state  equilization  aid  to  public 
schools  of  the  state. 

--  to  a  county  land  planning  account 
until  December  31,  1979. 

--  to  an  alternative  energy  research 
development  account.    After  December 
1979,  the  rate  changes  to  4%. 

—  to  the  sinking  fund  for  renewable 
resource  development  bond  account. 
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2-1/2%  of  the  tax  revenue        --  for  the  acquisition  of  land  for 

state  parks,  recreational  areas, 
state  monuments  or  state  historical 
sites.    After  July  1,  1979,  the 
rate  is  increased  to  5%  and  the 
funds  are  limited  to  park  acquisi- 
tions. 

The  remaining  40%  —  to  the  general  fund. 

The  tax  revenue  accumulated  in  the  coal  area  highway  improvement 
fund  will  be  transferred  to  the  Department  of  Highways  to  improve  the 
roads  in  coal  development  areas  other  than  primary  and  secondary  high- 
ways already  covered  under  federal  construction  programs. 

The  governor  has  appointed  a  seven-member  coal  board  which  will 
administer  the  local  impact  and  education  trust  fund  account.    The  board 
will  make  grants  to  local  governments  (counties,  cities,  and  towns  and 
school  districts)  and  to  state  agencies  to  assist  the  local  governments 
in  providing  adequate  governmental  services  and  facilities  needed  as  a 
direct  consequence  of  coal  development.    The  Department  of  Community 
Affairs  is  assigned  the  task  of  designating  counties,  towns,  and  school 
districts  which  have  at  least  10  percent  population  increase  during 
any  three  years  since  1972,  as  a  result  of  coal  development.    The  coal 
board  must  then  establish  a  priority  for  these  areas  and  give  50  percent 
of  all  grants  to  these  high  growth  areas. 

By  law,  the  coal  board  may  only  make  grants  up  to  7/11  of  the 
revenue  paid  into  the  local  impact  and  education  trust  fund  until  June  30, 
1979.    After  that  date,  up  to  3/7  of  the  revenue  to  that  account 
may  be  expended  for  grants.    The  investment  income  from  the  trust 
account  is  earmarked  for  the  education  equalization  fund. 

The  revenue  accumulated  in  the  county  land  planning  account  will 
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be  distributed  by  the  Department  of  Community  Affairs  to  counties  on 
the  basis  of  the  county's  percentage  of  total  land  area  of  the  state 
and  the  percentage  of  total  population  of  the  state. 

Resource  indemnity  trust  tax 

The  Resource  Indemnity  Trust  Tax  is  a  tax  placed  on  the  extraction 
of  nonrenewable  resources  in  the  state  to  provide  a  trust  fund  account 
for  repairing  damage  to  the  environment  caused  by  resource  extraction. 
The  tax  is  levied  against  business  entities  extracting  nonrenewable 
resources,  including  coal,  and  is  based  on  the  value  of  the  product 
extracted.    Each  mine  operator  must  file  with  the  Department  of  Revenue 
a  statement  by  March  31,  indicating  the  gross  yield  and  value  of  the 
minerals  at  the  time  of  extraction  during  the  previous  calendar  year. 
The  annual  tax  to  be  paid  at  the  time  of  filing  is  $25  plus  0.5%  of 
the  gross  value  of  the  mineral  extracted,  if  in  excess  of  $5,000. 

All  receipts  from  the  Resource  Indemnity  Trust  Tax  will  be  invested 
by  the  State  Board  of  Investments  until  the  principal  and  interest  in 
the  trust  account  reaches  $10,000,000.    At  that  point,  the  net  earnings 
may  be  appropriated  and  expended  until  the  account  reaches  $100,000,000. 
Thereafter,  the  net  earnings  and  receipts  of  the  tax  may  be  appropriated 
by  the  legislature  and  expended  to  "improve  the  total  environment  and 
rectify  damage  thereto." 

This  tax  was  enacted  by  the  1973  legislature  and  first  applied  to 
mineral  production  in  calendar  year  1973.    The  balance  of  the  trust 
account  as  of  August  31,  1975,  was  $3,291,879,  so  it  will  take  several 

3RCM,  1947,  Title  84,  Chapter  70. 
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years  to  reach  a  balance  of  $10,000,000  where  subsequent  net  earnings 
of  the  account  will  be  available  for  expenditure. 

Corporation  1 i cense  tax4 

The  Corporation  License  Tax  is  an  income  tax  levied  against 
corporations  for  the  privilege  of  doing  business  in  the  state  of 
Montana.    Corporate  net  income  is  determined  in  a  manner  similar  to 
that  of  the  federal  corporate  income  tax;  allowable  deductions  for 
operating  expenses  and  depreciation  are  subtracted  from  gross  income  to 
derive  taxable  income.    Montana  taxes  only  the  income  derived  from 
business  conducted  in  Montana  and  the  statutes  provide  procedures  for 
the  segregation  of  income  within  and  without  the  state. 

The  tax  rate  is  6.75  percent  of  the  net  income  derived  in  Montana 
with  a  minimum  of  $50.    The  tax  return  and  payment  must  be  filed  by  the 
15th  day  of  the  fifth  month  after  the  close  of  the  corporation's  fiscal 
year. 

Receipts  from  the  Corporation  License  Tax  are  distributed  to  three 
state  funds:    64  percent  to  the  general  fund,  25  percent  to  the  education 
equalization  fund,  and  11  percent  to  the  sinking  fund  for  bond  retirement 
(long  range  building  program). 

Property  taxes 

Property  taxes  are  levied  by  the  state,  counties,  cities  and  towns, 
school  districts,  and  special  districts  against  the  holders  of  real  and 
personal  property,  rights  to  enter  land  for  digging,  prospecting,  or 
exploration,  and  the  gross  proceeds  of  coal  mines.    The  responsibility 

4RCM,  1947,  Title  84,  Chapter  15. 
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for  equitable  assessment  of  all  property  in  the  state  lies  with  the 
Department  of  Revenue.    The  county  governments  serve  as  the  tax  col- 
lector and  agent  for  the  other  levels  of  government. 
Real  and  personal  property 

The  machinery,  equipment,  and  real  estate  (land  and  buildings)  of 
coal  mines  are  included  in  this  category  and  subject  to  property  taxation. 
Real  and  personal  property  in  the  state  is  assessed  at  40  percent  of  its 
full  cash  value.    The  assessed  valuation  is  then  reduced  by  the  classi- 
fication system  in  the  Montana  laws.^    Most  nonagricul tural  real  and 
personal  property  is  included  in  Class  4  which  is  taxable  at  30  percent 
of  its  assessed  value.    An  exception  would  be  pollution  control  equipment 
which  is  now  classified  in  Class  7  and  taxed  at  7  percent  of  its  assessed 
val  uation. 

Certain  new  industrial  property  may  receive  preferential  tax 

treatment  by  being  classified  as  Class  7  property  for  the  first  three 

years  and  taxed  at  7  percent  of  assessed  valuation  rather  than  30  percent 

under  Class  4.    To  achieve  this  status  the  new  industrial  facility  must 

apply  to  the  Department  of  Revenue  and  meet  the  definition  under  the  law: 

New  industry  shall  mean  any  person,  corporation,  firm  partner- 
ship, association,  or  other  group  which  establishes  a  new 
plant  or  plants  in  this  state  for  the  operation  of  a  new 
industrial  endeavor,  as  distinguished  from  a  mere  expansion, 
reorganization,  or  merger  of  an  existing  industry  or  industries. 
Provided,  however,  that  the  industrial  property  shall  be 
limited  to  industries  that  manufacture,  mill,  mine,  produce, 
process  or  fabricate  material,  or  do  similar  work  in  which 
capital  and  labor  are  employed  and  in  which  materials  unser- 
viceable in  their  natural  state  are  extracted,  processed  or 
made  fit  for  use  or  are  substantially  altered  or  treated  so 
as  to  create  commercial  products  or  materials;  .  .  .  and  in  no 


RCM,  1947,  Sections  84-301  and  84-401. 
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event  shall  the  term  new  industrial  property  be  included  to 
mean  property  used  by  retail  or  wholesale  merchants,  commercial 
services  of  any  type,  agriculture,  trades  or  professions.  .  .6 

The  1975  Legislature  narrowed  this  definition  further  by  excluding 
new  industrial  property  which  will  create  an  adverse  impact  on  existing, 
state,  county,  or  municipal  services.    The  Department  of  Revenue  must 
develop  regulations  for  the  determination  of  what  constitutes  an  adverse 
impact  taking  into  consideration  the  number  of  people  to  be  employed  and 
the  size  of  the  community  in  which  the  location  is  contemplated.  If 
the  Department  of  Revenue  must  hold  a  hearing  if  it  rejects  an  application 
for  Class  7  status  on  these  grounds.    At  this  time,  the  local  taxing 
authority  may  waive  its  objection  to  Class  7  status  if  the  industry 
agrees  to  prepayment  of  taxes  sufficient  to  satisfy  tax  requirements 
created  by  the  location  and  construction  of  the  facility. 

The  Department  of  Revenue  has  taken  the  position  that  firms  who  have 
previously  operated  coal  mines  in  Montana  cannot  be  subsequently  classi- 
fied as  a  new  industrial  facility  by  opening  a  new  mine.    This  point 
is  currently  under  litigation.    The  new  requirement  for  determination 
of  adverse  effect  has  not  been  exercised  as  of  yet. 

Rights  to  Enter  Land 

The  property  tax  is  also  levied  against  "rights  to  enter  land  for 
digging,  prospecting,  or  exploration."    Since  these  rights  are  intangible 
in  nature  and  there  are  no  legally  prescribed  means  of  measuring  the  value 
of  such  rights,  the  Department  of  Revenue  has  appraised  the  value  on  a 
per  acre  basis  with  average  values  by  county  ranging  from  $0.20  to 

6RCM,  1947,  Section  84-301,  Class  7(a). 
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$7.50  an  acre.    These  rights  are  included  in  Class  1  and  are  taxable  at 
their  full  assessed  value. 
Gross  Proceeds 

The  1975  Legislature  excluded  coal  mines  from  the  Net  Proceeds  Tax 
of  Montana  and  passed  legislation  to  include  the  gross  proceeds  of  coal 
mines  as  property  subject  to  property  tax  mill  levies.7    Each  person  or 
firm  engaged  in  coal  mining  must  file  a  statement  with  the  Department  of 
Revenue  by  March  31st  indicating  the  gross  yield  of  coal  and  its  value  for 
the  preceding  calendar  year.    The  "contract  sales  price"  as  defined  for  the 
Coal  Mines  License  Tax  in  Section  84-1313  will  be  used  as  the  valuation  of 
the  coal  production  for  the  year.    By  July  1  the  Department  of  Revenue 
must  transmit  the  valuation  of  the  gross  proceeds  to  the  county  assessor 
who  enters  the  valuation  on  the  tax  roles  of  the  jurisdiction  where  the 
mine  is  located.    The  gross  proceeds  of  underground  coal  mines  are 
classified  in  Class  3  and  taxed  at  33-1/3  percent  of  the  assessed 
valuation.    Gross  proceeds  of  strip  mines  are  included  in  Class  10  and 
taxed  at  40  percent  of  the  assessed  valuation. 

Property  Tax  Computation  and  Collection 

The  taxable  values  determined  in  the  previous  paragraphs  are  totaled 
and  multiplied  by  the  mill  levy  rate  for  each  taxing  jurisdiction  in  which 
the  property  is  located.    The  county  treasurer  notifies  the  taxpayers  of 
the  amount  due,  collects  the  tax,  and  transfers  the  amounts  levied  by  the 
state  and  lower  governmental  units. 

Under  certain  circumstances  the  county  commissioners  of  a  county 
in  which  a  major  new  facility  is  planned  may  require  the  prepayment  of 

7RCM,  1947,  Sections  84-1320  to  84-1324. 
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three  times  the  estimated  property  tax  due  the  year  the  facility  is 
completed.8   A  major  new  industrial  facility  is  defined  as  a  manufacturing 
or  mining  facility  which  will  employ,  on  an  average  annual  basis,  at 
least  100  people  in  construction  or  operation  of  the  facility  and  which 
will  create  a  substantial  adverse  impact  on  existing  state,  county,  or 
municipal  services.    Payment  need  not  be  all  at  one  time,  but  only  in  the 
amounts  needed  from  time  to  time  by  request  of  the  county  commissioners. 
Property  will  be  taxed  during  the  first  three  years  and  thereafter,  except 
that  1/5  of  the  amount  prepaid  will  be  allowed  as  a  credit  against  property 
taxes  in  each  of  the  first  five  years  after  the  start  of  productive 
operation. 

Aid  to  Impacted  Communities 
Two  mechanisms  in  the  state  tax  system  are  designed  to  help  com- 
munities faced  with  rising  government  due  to  industrial  development. 
First,  the  state  education  equalization  fund  is  designed  to  channel 
funds  from  school  districts  with  excess  financing  to  districts  with 
deficits.    Secondly,  the  distribution  of  the  funds  collected  by  the  Coal 
Mines  License  Tax  has  been  modified  to  channel  a  portion  of  the  tax  re- 
ceipts back  to  the  communities  and  counties  impacted  by  coal  development. 
As  mentioned  in  a  previous  section,  4  percent  of  the  Coal  Mines  License 
Tax  revenue  will  be  returned  to  the  county  from  which  the  coal  was  mined 
to  be  used  for  such  purposes  as  the  county  government  may  determine. 
An  additional  27-1/2  percent  of  the  tax  revenue  will  be  channeled  back 
to  impacted  areas  in  the  form  of  grants  to  assist  local  governments  in 
providing  adequate  levels  of  public  services  and  education.    Ten  percent 

8RCM,  1947,  Section  84-41-105. 
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of  the  tax  revenue  will  be  used  by  the  State  Highway  Department  for  the 
improvement  of  highways  in  coal  development  areas  of  the  state.  Also, 
recent  changes  in  the  state's  tax  laws  allowing  counties  to  require 
industrial  firms  to  prepay  property  taxes  in  certain  cases  may  help 
many  counties  over  mine  and  plant  construction  periods  where  demands  for 
public  services  increase  rapidly  but  tax  revenues  lag  far  behind. 
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Social  structure  and  social  services  (Institute  for  Social  Research  1975) 
Description  of_  the  Existing  Environment 
Introduction 

A  study  of  social  structure  and  social  services  was  conducted  in  the 
Sheridan-Decker  area  in  the  summer  of  1974.    Emphasis  was  directed  toward 
Sheridan  where  most  Decker  employees  currently  live.    A  probability  (or 
random)  sampling  method  was  selected  to  gather  information  from  a 
representative  cross  section  of  Sheridan's  residents.    To  standardize 
and  quantify  information  most  readily,  a  questionnaire  was  administered 
in  face-to-face  contacts  with  the  randomly  selected  respondents.  In 
addition,  personal  interviews  were  arranged  with  various  agency  personnel, 
politicians,  businessmen  and  other  informed  people  in  and  around  Sheridan 
to  obtain  in-depth  data  on  various  dimensions  of  social  impact.  A 
description  of  the  research  methodology  is  located  in  the  section  of 
Appendix  G  entitled  "Sampling  and  survey  procedures,"  (p.  G-176). 
Setting 

Located  at  the  base  of  the  Big  Horn  Mountains,  Sheridan  is  a  very 
attractive  place  with  many  trees,  large  old  houses,  clean  and  well-kept 
streets,  and  a  tradition  of  low  cost  housing  and  rent.    It  is  a  traditional, 
conservative  town  that  is  sometimes  described  by  its  residents  as  WASPish, 
class  conscious,  and  cliquish. 

Sheridan  is  a  favorite  retirement  town  for  many  of  the  rural  people 
in  the  area.    More  than  a  quarter  of  its  residents  are  age  60  and  over, 
and  nearly  all  of  these  older  people  are  retired.    The  great  majority 
of  the  retired  people  in  Sheridan  own  their  homes  and  live  in  middle- 
class  sections  of  town. 

Until  recently  the  population  of  Sheridan  had  remained  almost  the 
same  since  the  1920' s  although  the  population  of  Sheridan  County  had 
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dropped  since  then.    In  the  1910' s  and  20' s  there  was  large-scale  under- 
ground mining  of  coal  in  Sheridan  County  and  there  were  several  small 
mining  towns  associated  with  the  mines,  each  with  a  population  of  three 
or  four  thousand.    At  various  times  Sheridan  has  had  a  sugar  beet  plant, 
a  flour  mill,  and  a  brewery;  all  of  these  have  gradually  disappeared. 

Our  survey  revealed  that  Sheridan's  population  (10,856  in  1970)  is 
now  around  13,000.    The  county  assessor's  figures  indicate  that  the  county's 
population  has  increased  by  4,200  since  1970.*    Apparently,  about  half 
of  this  increase  has  occurred  in  the  city  of  Sheridan. 

The  population  increase  appears  to  have  been  caused  principally  by 
people  who  have  been  attracted  to  Sheridan  by  actual  or  hoped-for  jobs 
in  the  coal  industry.    In  fact,  the  latter  influx  became  so  much  a 
concern  that  last  autumn  the  local  employment  office  publicized  a  "Don't 
come!"  message  to  all  who  were  inclined  to  come  to  Sheridan  in  hopes  of 
finding  a  job.    The  message  has  apparently  not  stopped  such  influx.  The 
bulk  of  Sheridan's  population  increase  therefore  consists  of  younger 
people.    Many  of  these  younger  people  are  taking  any  job  they  can  find 
in  order  to  be  around  in  the  event  that  coal  industry  (especially  Decker 
and  Texaco)  jobs  open  up  sometime  soon.    Others  stay  for  a  short  time  and 
move  on.    There  appears  to  be  little  other  outmigration  at  present.  Popu- 
lation losses  tend  to  be  due  to  deaths  of  older  people. 

Over  80  percent  of  Sheridan's  residents  live  in  permanent  single 
family  houses.    About  12  percent  live  in  apartments,  4  percent  in  mobile 
homes.    In  addition  to  the  approximately  200  mobile  homes  in  Sheridan, 

*In  comparing  this  figure  with  the  much  lower  1974  census  estimate  used 
in  the  population  section  of  this  report,  it  should  be  noted  that  this 
figure  is  supported  by  other  ongoing  estimates  of  population  change  made  by 
such  knowledgeable  locals  as  employment  and  health  agency  personnel. 
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more  than  100  are  located  wtihin  a  few  miles  of  town,    Mobile  homes  are 
not  new  to  Sheridan,  but  they  have  been  much  more  in  evidence  in  the  past 
few  years.    There  has  been  little  home  or  apartment  construction  since 
World  War  II,  an  important  factor  in  accounting  for  both  the  general 
housing  shortage  and  the  addition  of  mobile  homes. 

For  a  long  time  a  convenient  stopping  place  for  travelers,  Sheridan 
has  recently  been  attracting  increasing  numbers  of  itinerant  job  seekers. 
Besides  the  new  job  seekers  who  (along  with  more  established  locals) 
wish  to  be  on  hand  when  Decker  starts  hiring  workers  for  its  expanded 
operations,  recent  immigrants  include  some  who  are  employed  at  Gillette 
and  other  who  work  for  Texaco  in  Johnson  County. 

Fully  two-thirds  of  Sheridan's  residents  have  been  there  much  or  all 
of  their  lives.    Approximately  6  percent  of  its  adults  have  resided  there 
for  less  than  one  year,  11  percent  for  less  than  three  years,  and  21 
percent  for  less  than  five  years. 

Sheridan  is  a  regional  shopping  center,  serving  many  rural  people 
in  northeastern  Wyoming  and  southeastern  Montana.    The  occupations  of 
heads  of  households  are  what  one  would  expect  in  a  shopping  and  general 
service  center  of  a  sparsely  populated  area.    About  three  out  of  every 
ten  heads  of  households  are  in  the  professional/managerial/supervisory 
category  and  four  out  of  ten  in  blue  collar  and  white  collar  occupations. 

Residents  of  Sheridan  are  oriented  much  more  toward  Billings  than 
toward  Casper  or  Cheyenne.    When  it  comes  to  seeking  better,  more  varied, 
or  more  specialized  shopping  facilities,  health  services,  and  the  like, 
they  usually  go  to  Billings. 

Mining  was  a  traditional  activity  in  the  Sheridan  area  for  many  years. 
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In  the  past  few  years,  strip  mining  has  come  into  prominence  and  has  now 
superseded  the  traditional  deep  mining. 

In  the  order  of  their  appearance,  the  principal  topics  covered  in 
the  remainder  of  this  part  of  the  report  are  Quality  of  Life,  The  People, 
Housing,  Water  and  Sewage,  Transportation,  Schools,  Recreation,  Public 
Safety,  Social  Services,  and  Health  Services. 
Qua! ity  of  1 ife  and  Social  Val ues 

Many  of  the  people  we  interviewed  described  themselves  as  WASPs  and 
the  atmosphere  of  Sheridan  as  WASPish.    When  they  talked  this  way,  they 
were  neither  bragging  nor  complaining;  rather,  they  were  being  matter- 
of-fact.    The  town  appears  to  be  decidedly  middle  class  even  to  the  casual 
observer.    Closer  inspection  reveals  that  it  is  a  product  of  the  coming 
together  of  old  family  Westerners  and  outsiders  ("Easterners")  who  have 
become  converts  to  a  Western  lifestyle.    As  a  place  where,  in  this  sense, 
East  meets  West  in  a  cultural  melting  pot  seemingly  designed  to  perpetuate 
the  status  quo,  Sheridan  is  what  our  informants  call  "cliquey," 
"conservative,"  "cold,"  and  yet  "hospitable."    The  middle-class  majority 
have  deep  ties  to  the  land,  either  having  spent  much  of  their  lives  on 
ranches  or  farms  or  having  relatives  who  are  landowners.    As  such,  the 
middle  class  are  indeed  conservative  and  inclined  to  resist  change.  Yet, 
the  businessmen  among  them  view  future  community  growth  (i.e.,  change)  as 
good  for  business—at  least  to  the  point  where  chain  store  competition 
might  come  in  and  threaten  their  survival.    While  certainly  good  for 
business,  recent  change  has  brought  with  it  some  social  elements  (e.g., 
people  who  create  law  enforcement  problems,  undesirable  neighbors,  and  the 
like)  that  give  Sheridanites  an  unpleasant  taste  of  what  future  social 
impacts  might  produce.    The  very  rich--and  Sheridan  reportedly  has  some 
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exceptionally  wealthy  people—simply  do  not  want  the  town  to  change.  In 
the  ordinary  case  they  were  attracted  there  because  of  the  beauty  of 
the  surrounding  area  and  its  isolation  from  urban-industrial  forces,  and 
are  not  interested  in  the  money  which  coal  development  might  bring  to  the 
community.    The  very  poor  and  the  working  classes  tend  to  welcome  change, 
feeling  that  they  need  new  opportunities  too  much  to  extensively  worry 
about  social  impact. 

Sheridan's  retired  people,  about  a  fourth  of  its  total  population, 
tend  to  be  middle  class  in  attitude  and  behavior  and  to  share  the  mixed 
feelings  of  other  middle-class  residents  about  future  growth.    Thus  far 
the  elderly  have  not  been  particularly  affected  by  community  change,  mainly 
because  property  taxes  are  still  low  (about  a  third  of  what  Missoulians 
pay,  for  example)  and  their  contacts  with  new  people  have  been  minimal.* 
Having  more  retired  people  per  capita  than  any  other  city  in  Wyoming,  it 
might  be  expected  that  Sheridan's  voters  would  not  be  disposed  to  support 
increases  in  taxes  to  fund  development  of  community  services.    Well,  the 
fact  is  that  the  elderly  have  not  been  inclined  to  vote,  although  they 
are  potentially  the  most  powerful  voting  bloc  in  town.    It  will  be  interest- 
ing to  watch  their  voting  behavior  as  service-improving  taxes  are  proposed. 
Meanwhile,  the  population  of  retired  people  has  stopped  growing  in 
Sheridan  because  rapidly  rising  housing  costs  and  the  housing  shortage 
have  been  discouraging  people  who  had  planned  to  retire  there  from  doing  so. 

For  all  people  in  Sheridan,  the  meaning  of  rapidly  increasing  housing 
costs  has  been  determined  to  some  extent  by  how  the  increase  has  been 

*See  table  G-35  concerning  how  Sheridanites  compare  their  property 
taxes  with  those  of  other  communities.    One  thing  this  comparison  suggests 
is  that  Sheridanites  of  all  description  do  not  yet  realize  that  their 
property  taxes  are  actually  lower  than  those  in  comparable  communities  in 
the  region  and,  in  a  rapid  population  increase  situation,  have  high  growth 
potential . 
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affecting  them.    As  one  respondent  said,  "It  depends  on  whether  you  look 
at  the  housing  market  from  the  standpoint  of  a  buyer  or  a  seller,  a  renter 
or  a  landlord."    Even  so,  many  respondents  who  stand  to  gain  personally 
from  the  increase  feel  that  it  is  not  good  for  the  community  and  wish  it 
would  cease. 

While  the  local  economic  situation  is  generally  thought  good,  some 
aspects  of  it  are  problematic.    Area  ranchers  and  Sheridan  businessmen 
find  themselves  unable  to  compete  with  the  better  than  seven  dollars  per 
hour  wages  paid  by  Decker.    Given  the  rising  occupational  expectations 
and  hopes  which  go  with  industrial  expansion,  it  is  understandable  that, 
although  jobs  are  usually  available  for  adults,  the  better  paying  jobs 
seem  to  elude  many  job  seekers.    Jobs  for  youth  were  reported  to  be  much 
less  plentiful  than  those  for  adults. 

It  is  widely  believed  in  Sheridan  that  Decker  tends  to  bring  in  out- 
siders for  its  better  paying  jobs,  leaving  the  less  attractive  ones  for 
the  locals.    However,  many  Sheridanites  believe  that  most  of  the  hiring 
at  Decker  has  thus  far  been  done  locally. 

About  40  percent  of  the  newcomers  (i.e.,  people  who  have  been  in 
the  city  of  Sheridan  for  less  than  one  year)  in  Sheridan  work  for  Decker, 
a  factor  in  why  the  older  residents  usually  are  aware  of  Decker  workers 
and  their  effects  on  the  community.    The  nature  of  this  awareness  is 
open  to  question  because  60  percent  of  the  respondents  indicated  that 
they  know  little  or  nothing  about  plans  to  expand  the  Decker  mine.  It 
is  well  to  note  that,  ordinarily,  the  community's  awareness  of  Decker 
employees  is  positive.    The  general  belief  is  that  Decker  has  been 
economically  beneficial  to  Sheridan  and  has  caused  little  social  disruption-- 
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except  for  attracting  a  lot  of  job  seekers  for  whom  there  are  no  jobs. 
The  only  criticism  we  heard  concerning  Decker's  effects  on  the  economic 
picture  is  the  belief,  expressed  by  a  wide  range  of  informants,  that 
people  with  high  wages  tend  to  drive  up  prices  and  therefore  make  it 
harder  for  the  retired  and  other  low-  and  fixed-income  people  to  get 
along.    With  reference  to  "the  coal  industry"  and  not  to  Decker  alone, 
several  informants  expressed  apprehension  that  some  control  over  local 
political  decision-making  processes  is  already  being  exercised  by  industry 
through  its  ability  to  influence  the  votes  of  workers. 

Some  informants  said  that  the  rich  control  Sheridan  although  this 
is  not  obvious  unless  you  know  what  is  going  on.  "The  rich"  are  usually 
the  professionals  and  the  bankers.    These  informants  believed  that  this 
group  wants  development  and  is  aggressively  pushing  for  it.    Early  this 
year  the  Chamber  of  Commerce  made  a  lobbying  effort  in  Cheyenne  to  try 
to  convince  the  legislators  not  to  be  so  hara  on  industry  as  to  drive 
them  out.    Observing  this,  these  informants  declared  that  the  Chamber  in 
its  actions  was  not  representing  all  the  businessmen  but  only  the  rich 
decision  makers,  including  local  coal  company  officials. 

There  was  much  resentment  among  the  several  Decker  and  railroad 
workers  we  interviewed  concerning  having  to  pay  Montana  state  income  tax 
"for  nothing."    To  them,  the  situation  is  a  case  of  taxation  without 
representation.    On  top  of  this  they  are  not  even  getting  public  services 
for  their  money.    Not  surprisingly,  therefore,  about  three  quarters  of 
the  respondents  thought  that  Montana  should  help  pay  part  of  Sheridan's 
publ ic  service  bil 1 . 
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We  found  general  belief  that  the  city's  streets  are  gradually  being 
improved,  but  that  much  paving  of  dirt  roads  must  still  be  done.    This  is 
one  area  where  the  city  government  was  thought  to  be  getting  on  top  of 
things.    Otherwise  there  was  widespread  dissatisfaction:    only  42  percent 
of  the  people  said  that  they  are  satisfied  with  city  government. 
The  people 

The  employed.    More  than  23  percent  of  the  respondents  in  the  survey 
were  retired,  and  4  percent  were  not  employed  for  other  reasons;  31  percent 
were  employed  as  professionals,  managers,  or  supervisors;  41  percent  were 
blue  collar  (including  craftsmen  and  technicians)  and  clerical  workers;  and 
one  percent  (one  respondent)  was  a  rancher. 

People  in  Sheridan  were  about  evenly  divided  in  their  response  to 
"from  your  standpoint,  job  opportunities  are  good"  at  the  present  time;  37 
percent  agreed,  47  percent  disagreed,  13  percent  were  retired,  and  3  percent 
responded  "don't  know."    Many  said  that  adults  could  get  jobs  if  they 
want  to  but  that  there  are  few  opportunities  for  young  people.    In  the 
past  Sheridan  has  had  a  large  number  of  low-income  people,  many  of  whom 
work  at  low  paying  clerical  and  menial  jobs.    Businesses  have  had  cheap 
labor  and  a  captive  market,  but  in  the  last  year  or  so  that  kind  of  help 
was  becoming  harder  to  find  as  unemployment  rates  began  to  drop.  More 
recently  people  coming  in  looking  for  coal  development  jobs  that  do  not 
yet  exist  have  increased  the  unemployment  rate  and  added  to  the  minimum 
wage  labor  pool . 

Many  people  believe  that  Decker  hires  most  of  their  help  from  outside 
the  Decker  area.    Comments  were  made  by  several  questionnaire  respondents 
that  "better  jobs  go  to  outsiders,"  "Decker,  Texaco,  and  BN  are  notorious 
for  bringing  in  people  for  the  job;  there  are  not  that  many  locals  hired." 
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The  local  employment  office  seems  to  get  little  call  from  the  Decker  mine, 
although  an  employment  officer  said  that  Sheridan  could  provide  most  of 
the  required  work  force  if  there  were  housing.    Reports  of  full  page  ads  in 
Chicago  papers  offering  employment  with  the  company  add  to  the  belief  that 
the  Decker  mine  hires  a  lot  of  "outsiders."    Of  the  sample  of  Decker 
employees  in  the  Sheridan  survey,  30  percent  had  lived  in  the  county  for 
less  than  a  year  and  40  percent  for  much  or  all  of  their  lives.  Had 
outlying  trailer  courts  been  sampled,  the  number  of  Decker-employed  new- 
comers may  have  been  higher. 

To  the  statement,  "Everything  considered,  I  believe  that  approval 
should  be  granted  to  expand  the  Decker  Mine,"  55  percent  of  the  blue  collar 
and  clerical  workers  responded  "yes,"  and  more  than  32  percent  said  "I 
need  to  know  more  about  the  expansion  plans  and  likely  consequences."  This 
compares  with  52  percent  of  the  total  sample  who  responded  "yes"  and  35 
percent  who  said  "I  need  to  know  more  ..."    Forty-six  percent  of  the 
professionals  voted  "yes,"  and  32  percent  said  "I  need  to  know  more  .  .  .  " 
Somewhat  surprisingly,  57  percent  of  those  who  are  retired  voted  "yes" 
and  32  percent  said  "I  need  to  know  more  ..." 

The  elderly.    Why  do  retired  persons  in  Sheridan  approve  of  increasing 
coal  development  even  more  than  those  who  might  expect  to  find  better  jobs 
as  a  result  of  industry's  expansion?    A  most  popular  answer  is  the  old 
cliche,  "you  can't  stop    progress."    Traditionally  old-time  residents 
identify  with  business.    Even  those  who  are  retired  ranchers  tend  to  look 
upon  ranching  more  as  a  business  than  as  a  way  of  life. 

The  older  respondents  also  spoke  of  the  need  to  "broaden  the  tax 
base,"  feeling  that  all  of  Sheridan's  problems  could  be  solved  if  there 
were  more  money  for  services  without  increasing  their  own  taxes. 
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There  are  some  interesting  discrepancies  in  their  responses.  For 
example,  those  listing  no  employer  (85  percent  of  whom  are  retired)  were 
equally  divided  between  agreement  and  disagreement  with  the  statement  that 
Sheridan  can  handle  the  increased  population  projected  for  expansion  of 
the  mine.    The  same  group  was  equally  divided  in  choosing  between 
"economically  beneficial"  and  "increased  rents  and  living  costs"  as  the 
principal  effect  of  the  Decker  Coal  Company  on  Sheridan.    Yet  57  percent 
of  the  smaller  group  representing  only  the  retired  voted  "yes"  to  mine 
expansion. 

Ranchers  in  Montana.    Most  ranchers  believed  that  there  were  very 
few  in  this  area  that  could  not  make  it  without  lease  money,  even  with  the 
depressed  cattle  prices.    They  said  they  have  made  it  before  through 
several  years  of  low  prices.    They  were  also  used  to  the  ups  and  downs  of 
the  market,  some  saying  you  have  to  expect  five  bad  years  for  every  three 
good  years,  and  a  good  manager  recognizes  this  and  does  not  overextend  him- 
self in  the  good  years  because  he  can  always  expect  bad  ones  to  follow. 
Some  pointed  out,  however,  that  the  difference  between  prices  the  past  two 
years  has  never  been  so  great  and  that  generally  when  cattle  prices  are 
down  so  is  the  price  of  grain  and  some  of  the  other  expenses.    That  has 
not  been  true  recently. 

Oil  leasing  has  been  going  on  in  some  areas  for  as  long  as  twenty 
years,  and  most  ranchers  throughout  this  area  have  done  at  least  some 
oil  leasing.    There  has  been  exploration,  with  the  peak  of  the  activity 
in  the  Otter-Sayle-Decker  area  about  four  years  ago.    Ranchers  have  con- 
sidered the  oil  lease  money  as  "gravy"  with  little  or  no  consequences. 
Some  informants  believe  that  those  who  leased  their  land  early  for  coal 
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also  believed  that  this  money  would  be  such  gravy  and  that  the  companies 
would  let  the  options  run  out.    One  Forest  Service  informant  said  the 
biggest  observable  effect  of  leasing  so  far  is  all  the  new  pickups  and 
things  the  lease  money  is  buying. 

The  ones  who  generally  expressed  doubt  that  most  ranchers  can  make  it 
without  some  outside  source  of  income  were  in  this  category  themselves. 
For  them,  coal  leasing  is  one  means  of  remaining  in  the  ranching  business. 
Even  some  of  those  opposed  to  coal  development  said  there  are  few  making 
it  solely  on  ranching.    Of  course  most  ranchers  do  operate  from  year  to 
year  on  short-term  operating  loans.    Informants  said  that  one  thing 
ranchers  most  despise  is  owing  anyone  money,  and  perhaps  the  money 
guaranteed  each  year  from  coal  leases  is  a  means  of  making  the  rancher 
feel  more  independent. 

Some  owners  of  old-time  ranches  may  be  heavily  mortgaged  because  they 
bought  out  the  other  heirs  or  because  they  have  expanded,  sometimes  trying 
to  put  a  ranch  back  together  that  had  been  divided  among  many  heirs. 

Several  people  have  mentioned  good  management  as  the  key  to  successful 
ranching  no  matter  what  the  size  or  situation  of  the  operation  is.  They 
have  pointed  out  ranchers  that  should  have  everything  going  for  them  but 
are  barely  making  it  simply  because  they  are  poor  managers.    One  informant 
said  he  has  to  spend  one  or  two  full  days  a  week  working  on  his  books  just 
to  know  where  he  is  at,  to  determine  whether  he  is  making  a  profit  or  is 
going  to  have  to  borrow.    He  said  most  ranchers  do  not  do  that.    They  just 
go  along  from  month  to  month  trying  to  keep  their  costs  and  expenses  in 
their  heads,  but  when  it  comes  to  the  end  of  the  year  they  are  not  sure 
whether  they  have  made  money  or  lost.    Other  informants  have  said  that 
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those  who  say  they  have  to  lease  in  order  to  keep  their  operation  together 
are  using  that  as  a  crutch  for  their  poor  management.    They  said  the 
ranches  that  are  in  existence  now  are  all  of  good  enough  size  so  that  if 
they  were  run  properly  they  would  all  make  money. 

Community  relations  are  not  as  strong  in  the  Decker  and  Kirby  areas 
as  in  some  other  southeastern  Montana    ranching  communities.    More  of  the 
families  are  new  (have  come  in  the  last  25  years),  which  means  that  some 
of  the  land  changes  hands  quite  often.    In  the  Decker  area,  many  ranch 
headquarters  were  wiped  out  in  1936  with  construction  of  the  Tongue  River 
Reservoir.    This  caused  many  of  the  old  established  families  to  leave. 
Another  reason  given  for  the  lack  of  community  feeling  was  the  size  of 
ranches  and  therefore  the  distance  between  people.    This  has  come  about 
with  the  consolidation  of  ranches.    With  more  and  more  dependence  on 
Sheridan  and  improved  access  to  it  the  people  have  been  depending  less 
and  less  on  each  other.** 

Miners.    Most  of  the  respondents  to  the  survey  who  were  miners  worked 
at  Decker.    Thirty  percent  of  them  had  lived  in  Sheridan  less  than  one  year; 
20  percent  had  been  a  resident  for  five  to  ten  years  and  40  percent  much  or 
all  of  their  lives.    Most  of  them  owned  their  own  homes  although  more  lived 
in  mobile  home  courts  (10  percent)  than  the  total  survey  population  (four).* 
Forty  percent  of  the  miners  reported  that  they  were  quite  familiar  with 
Decker's  expansion  plans  compared  to  11  percent  in  the  total  survey.  More 
of  them  (20  percent)  felt  that  local  business  gains  and  present  taxes 
were  sufficient  to  pay  service  costs  related  to  Decker  workers;  only  11 

*A  large  mobile  home  park  a  few  miles  outside  the  city  was  not  surveyed. 
*The  rural  area  around  Decker  is  depicted  in  the  maps  in  Appendix  SI -4 . 
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percent  of  all  those  surveyed  agreed  with  that  choice.    However,  the  rest 
of  the  miners  surveyed  were  equally  divided  in  how  such  costs  should  be 
paid;  40  percent  chose  "states  of  Montana  and  Wyoming  should  help  ...  " 
and  40  percent  chose  "coal  industry  and  the  two  states  should  help  ...  " 

Other  Sheridan  residents.    Most  of  the  survey  respondents  who  worked 
at  clerical  jobs  had  lived  in  Sheridan  much  or  all  of  their  lives;  40 
percent  of  them  worked  for  government,  a  number  of  these  at  the  VA  hospital. 
Professionals,  managers,  and  supervisors  had  more  often  moved  to  Sheridan 
in  the  past  ten  years,  and  more  than  one- third  of  them  were  self-employed. 

Housing 

Rosebud  County,  Montana.    There  is  almost  no  housing  available  in 
Rosebud  County  south  of  the  Northern  Cheyenne  Reservation.    This  southern 
section  is  the  only  part  of  Rosebud  County  that  might  be  affected  by  the 
Decker  mine.    A  few  landowners  have  allowed  one  mobile  home  on  their 
property,  but  there  are  no  mobile  home  parks  or  housing  developments  in 
this  area  and  no  small  towns  that  provide  housing  for  the  miners. 

Big  Horn  County,  Montana.    The  southern  section  of  Big  Horn  County 
is  much  like  the  southern  part  of  Rosebud  County.    There  are  essentially 
no  housing,  shopping,  or  community  services.    There  have  been  no  announced 
plans  to  build  either  mobile  home  parks  or  housing  developments  in  Big 
Horn  County.    The  county  will  not  be  able  to  provide  significant  housing 
for  newcomers. 

Sheridan  County,  Wyoming.    Most  of  the  employees  at  the  Decker  mine 
live  in  or  near  Sheridan.    Few  residents  of  Sheridan  seem  to  expect  great 
changes  very  soon.    The  impact  of  accelerated  coal-related  development  is 
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a  "maybe"  for  which  they  think  there  will  be  time  to  plan  and  otherwise 
prepare.    "It  is  hard  for  us  to  grasp  the  likelihood  of  great  change  here,"* 
one  said;  but  one  great  change  that  almost  everyone  was  acutely  aware  of 
was  in  housing.    The  city  of  Sheridan  has  experienced  a  sharp  increase  in 
demand  for  housing  over  the  past  three  years.    Increasing  costs  and 
declining  adequacy  and  availability  of  housing  to  rent  or  buy  were  apparent 
to  most  of  the  residents  that  were  surveyed  and  interviewed.    More  than  80 
percent  of  those  in  the  study  area  disagreed  with  the  statement  that  good 
housing  is  available  in  Sheridan  (see  table  G-36).    More  than  70  percent 
said  that  rents  are  higher  than  two  years  ago,  most  of  these  reporting 
"much  higher."    From  a  list  of  seven  items  describing  the  most  significant 
factors  in  community  change  in  the  past  three  years,  55  percent  chose 
"housing  costs."    A  social  service  official  reported  that  not  only  is  it 
difficult  to  find  adequate  housing  but  even  inadequate  units  are  un- 
available.   His  low-income  clients  have  been  virtually  priced  out  of  the 
market  for  even  marginal  housing  for  which  workers  with  higher  incomes  are 
willing  to  pay  extraordinarily  high  rents.    One  of  his  co-workers  who  has 
lived  in  the  area  most  of  her  life  has,  after  months  of  effort,  been  unable 
to  find  a  suitable  "middle-class"  rental. 

Most  residents  estimated  that  an  average  two-bedroom,  unfurnished 
apartment  now  rents  for  $125  per  month,  not  including  utilities.  The 
median  of  actual  rents  paid  by  32  respondents  was  also  $125  per  month, 
indicating  that  rent  costs  have  increased  about  55  percent  during  the  past 
five  years  (the  1970  census  reports  the  median  rent  was  $30  per  month). 

*Quotations  from  interviews  may  be  paraphrased  throughout  this  report. 
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Homeowners  reported  being  offered  as  much  as  double  what  they  paid  for 
their  property  a  few  years  ago. 

What  caused  this  drastic  change  in  Sheridan's  housing  situation?  Some 
of  the  increased  cost  is  a  result  of  nationwide  inflation,  but  it  is 
obvious  that  there  has  also  been  increasing  demand  for  housing  in  Sheridan 
and  no  comparable  building.    Except  for  a  few  apartments,  most  housing 
construction  has  been  single  residences  costing  around  $50,000.  The 
population  increase  was  attributed  to  a  combination  of  events:    (1)  a 
national  trend  to  "escape"  to  small  towns,  (2)  job  seekers  responding  to 
publicity  about  coal -related  development  around  Sheridan,  (3)  workers  from 
coal -related  developments  such  as  those  at  Gillette  settling  their  families 
in  Sheridan  where  living  conditions  are  more  desirable,  and  (4)  present 
activity  at  the  Decker  mine.    Almost  70  percent  of  the  residents  of 
Sheridan  believed  that  the  arrival  of  Decker  coal  miners  and  related 
workers  increased  the  cost  of  housing  more  than  it  would  have  increased 
as  part  of  a  national  trend.    Responding  to  "What  has  been  the  principal 
effect  of  the  Decker  Coal  Company  on  Sheridan?,"  the  greatest  number  (37 
percent)  chose  "increased  rents  and  living  costs."    A  close  second  choice 
(34  percent)  was  "economically  beneficial." 

Most  residents  of  Sheridan  own  their  single  family  homes.  Among 
these  are  many  older  people  who  expressed  a  wish  to  sell  their  property 
because  it  is  hard  for  them  to  maintain.    They  would  sell  now,  while  they 
can  get  a  good  price,  if  only  there  were  available  apartments  or  mobile 
home  parks  especially  designed  for  older  residents.    One  such  retirement 
facility  has  been  in  the  planning  stage  for  four  years  and  is  still  at 
least  a  year  from  completion.    All  of  the  proposed  units  are  already  rented 
to  the  project's  investors. 
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The  Sheridan  County  planner  is  conducting  a  housing  survey  to  gather 
information  on  occupied  housing  units  and  to  determine  the  number  of  units 
which  are  unoccupied  and  available.    The  survey  is  over  half  completed  and 
only  eight  units  available  for  rent  have  been  found.    When  the  survey  is 
finished,  probably  in  October,  more  complete  information  will  be  available. 

Using  the  preliminary  data  from  the  county  planner  and  interviews  with 
realtors,  it  is  reasonable  to  state  that  there  are  fewer  than  30  housing 
units  available  in  Sheridan,  excluding  mobile  homes.    Not  all  of  these 
units  would  be  acceptable  to  miners  or  construction  workers,  particularly 
those  with  families. 

Although  newcomers  to  Sheridan  do  have  the  option  of  purchasing  a 
mobile  home,  the  existing  mobile  home  parks  in  and  around  Sheridan  have 
almost  no  vacancies.    There  is  presently  a  moratorium  on  installation  of 
new  mobile  homes  within  the  city  of  Sheridan.    Two  new  mobile  home  parks 
are  under  construction  with  a  combined  capacity  of  125  units.    The  county 
and  city  restrictions  on  mobile  home  courts  are  stringent  regarding  water, 
utility  hookups,  and  pavements.    Slow  development  of  mobile  home  parks 
can  be  expected  to  continue. 

The  cost  of  housing  was  reported  by  almost  all  questionnaire  repond- 
ents  and  other  interviewees  to  have  risen  sharply  in  the  last  three  years. 
This  reported  increase  was  difficult  to  document.    The  county  planner's 
housing  survey  should  provide  better  information  on  housing  costs. 

Water  and  sewage 

Rosebud  County,  Montana.    Forsyth's  municipal  water  system  is  now 
at  the  limit  of  its  capacity.    Because  of  its  age,  the  plant  must  be  fully 
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overhauled,  modernized,  and  increased  in  capacity.    The  present  330,000 
gallon  reservoir  is  inadequate  for  a  peak  day's  use  and  fire  flow  re- 
quirements.   The  two-cell  lagoon  sewage  treatment  system  needs  repair  and 
enlargement  to  meet  EPA  standards.    Western  Energy  Company  is  presently 
working  to  enlarge  the  water  and  sewage  system  in  Col  strip. 

Big  Horn  County,  Montana.    Hardin's  water  system  is  at  its  capacity 
and  needs  expansion.    Plans  are  under  way  to  supplement  the  existing  system. 
The  two-cell  lagoon  sewage  system  is  also  operating  at  capacity.  The 
solid  waste  disposal  is  adequately  handled  with  a  landfill  dump.  The 
smaller  towns  in  the  county  all  have  older  water  and  sewage  systems. 

Sheridan  County,  Wyoming.    The  city  of  Sheridan  has  adequate  water 
rights,  five  million  gallons  per  day.    This  water  volume  is  supplemented 
by  storage  capacity  of  590  million  gallons.    The  average  demand  is  4.2 
million  gallons  per  day.    The  peak  demand  was  six  million  gallons  in  one 
day.    The  distribution  system  is  divided  between  the  north  reservoir  and 
south  reservoir.    This  division  aggravates  distribution  problems  which 
result  in  minimally  adequate  service.    Some  reduction  of  water  pressure 
has  been  noted  in  the  north  zone.    A  study  is  presently  being  conducted 
to  determine  changes  needed  in  the  distribution  system.    This  work  will 
be  completed  in  January  1976. 

Sheridan  presently  has  sewage  treatment  capacity  of  2.1  million 
gallons  per  day.    Applying  the  standards  used  by  the  Wyoming  State 
Engineer's  office  of  168  gallons  per  day  per  person,  the  present  system 
is  adequate  for  approximately  12,500  people.    Given  the  present  estimated 
population  of  13,000  in  Sheridan,  the  treatment  capacity  is  inadequate.  The 
limiting  factor  in  the  system  is  the  sewage  collection  system,  which  is  presently 
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overloaded  in  some  sectors.    The  director  of  utilities  is  currently  studying 
the  demand  on  the  collection  system.    When  this  report  is  completed  in 
October  1975,  data  on  collection  system  overloading  will  become  available. 
In  1976  the  city  of  Sheridan  plans  to  request  funds  from  the  EPA  for 
expansion  of  the  water  and  waste  treatment  and  collection  systems.  The 
city  administrators  hope  that  the  EPA  will  fully  fund  the  additions. 

Transportation 

Rosebud  County,  Montana.    Amtrak  train  service  (three  trains  weekly 
east  and  west)  and  daily  Greyhound  east-west  bus  service  provide  Forsyth 
with  adequate  surface  transporation.    A  commuter  bus  provides  daily 
service  between  Forsyth  and  Colstrip.    Major  air  service  is  provided  at 
the  Billings  airport.    Expansion  is  being  planned  at  the  Forsyth  airport; 
when  the  work  is  completed,  the  runway  will  be  capable  of  handling  small 
jet  aircraft. 

State  route  315  from  Colstrip  to  1-94  needs  to  be  rebuilt.  This 
route  handles  all  road  traffic  into  and  out  of  Colstrip. 

Big  Horn  County,  Montana.    Hardin  is  served  by  a  daily  Trail ways  bus 
running  between  Sheridan  and  Billings.    Billings  serves  as  a  transportation 
center  for  Big  Horn  County.    In  general,  the  county  roads  need  improvement. 
However,  the  state  route  from  Decker  to  highway  1-90  in  Wyoming  is  in 
fairly  good  condition.    The  State  Highway  Department  is  presently  conducting 
a  survey  of  highway  needs  in  the  Decker  area.    This  survey  will  provide 
information  on  the  adequacy  of  highways  in  the  area. 

Sheridan  County,  Wyoming.    One  airline  provides  daily  north  and  south 
flights  through  Sheridan  from  Denver  and  Billings.    Two  private  companies 
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provide  charter  flights  and  air  ambulance  service.    Complete  daily  bus 
service  is  available.    Many  county  roads  and  city  streets  need  improvement. 
Maintenance  in  the  past  has  been  adequate.    Increases  in  traffic  necessitate 
increased  attention  to  road  conditions.    If  the  Decker  mine  expansion  is 
approved,  commuter  bus  service  between  Sheridan  and  Decker  would  alleviate 
traffic  congestion. 

Within  Sheridan  there  is  one  cab  company  in  operation.     It  is  generally 
felt  that  a  more  available  and  less  expensive  cab  company  would  be  a  very 
welcome  addition  to  the  community. 

Schools 

Rosebud  County,  Montana.    The  eight  elementary  and  three  high  schools 
in  Rosebud  County  are  in  reasonably  good  condition.    The  schools  in  Colstrip 
have  experienced  serious  crowding.    Nine  modular  classrooms  are  in  use  to 
alleviate  some  of  the  crowding,  and  a  bond  issue  for  expansion  will  be 
proposed  to  the  voters  in  October.    The  small  schools  in  the  county  lack 
diversity  in  their  curriculum  and  in  their  audio-visual  material  and 
equipment.    The  Forsyth  high  school  is  expanding  its  vo-tech  program.  With 
the  exception  of  Colstrip,  the  county  has  adequate  schools. 

Big  Horn  County,  Montana.    Big  Horn  County  has  a  complicated  assortment 
of  school  districts  serving  communities  on  the  Crow  Reservation  and  the 
rest  of  the  county.    Consolidation  of  the  districts  could  prove  beneficial 
for  the  quality  of  the  schools.    Although  the  unification  of  schools 
would  cause  transportation  problems,  it  would  allow  more  diversity  in  school 
programs  and  improvement  in  instructional  materials  available.    New  facili- 
ties are  particularly  needed  at  Lodge  Grass  to  accommodate  the  growing 
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school-age  population.    Decker  has  a  small  grade  school  whose  capacity 
is  about  20. 

Sheridan  County,  Wyoming.    Sheridan  County  is  divided  into  three 
school  districts.    School  District  #2  includes  the  city  of  Sheridan  and 
a  large  area  around  Sheridan.    Almost  all  of  the  growth  in  Sheridan 
County  has  taken  place  in  School  District  #2. 

The  ten  public  schools  in  School  District  #2  include  seven  schools 
housing  grades  K-6,  one  school  housing  grades  K-8,  one  junior  high  school 
housing  grades  7  and  8,  and  one  senior  high  school  housing  grades  9-12. 
During  the  school  year  1974-1975  these  schools  served  3,216  students. 
Four  of  the  schools  (Highland  Park,  Linden,  Woodland  Park,  and  Central 
Junior  High  School)  operated  during  the  1974-1975  school  year  at  or  above 
capacity.    Table  G-37  gives  the  analysis  of  pupil/teacher  loading. 

The  superintendent  of  School  District  #2  estimated  that  the  district 
is  capable  of  handling  an  additional  300  students.    This  additional 
capacity  would  be  approximately  half  at  the  secondary  level  and  half  at 
the  elementary  level. 

The  additional  elementary  children  would  have  to  be  bused  to  equalize 
school  loads.    Busing  to  equalize  school  loads  is  presently  practiced 
and  is,  as  noted  below,  an  unpopular  practice. 

The  quality  of  the  school  buildings  varies  considerably.  Several 
schools  require  extensive  repairs  and  remodeling.  Table  G-38  gives  an 
indication  of  the  age  and  condition  of  the  school  buildings. 

School  District  #2  is  now  in  the  position  of  expanding  the  school 
facilities.    The  district  has  only  approximately  $260,000  in  bonding 
capacity  remaining.    The  district  will  not  have  an  increased  bonding  capacity 
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in  the  foreseeable  future.    Because  the  district  levies  the  maximum  allow- 
able millage,  25  mills  as  of  July  1,  1975,  it  receives  supplemental  funds 
from  the  state.    These  funds,  estimated  by  the  superintendent  at  $400,000, 
are  restricted  to  operating  expenses  and  may  not  be  used  for  capital  expenses. 

Given  the  condition  of  the  district's  existing  facilities  and  the 
present  pupil/teacher  loadings,  the  school  system  is  only  marginally 
adequate.    The  busing  of  children  from  one  neighborhood  to  another  is  the 
source  of  serious  parental  irritation  ("This  is  getting  to  be  just  like 
the  big  cities  we  left  to  come  here")  and  reflects  pressure  on  existing 
facilities.    The  extra  capacity,  noted  by  the  superintendent,  refers  to 
aggregate  classroom  space,  not  the  ability  to  adequately  maintain  or  expand 
the  total  physical  plant  of  the  school  system. 

Sheridan's  housing  situation  makes  it  very  difficult  for  new  school 
personnel  to  find/afford  suitable  housing.    A  school  official  said  that 
salaries  in  the  mining  industry  have  affected  this  problem  by  attracting 
away  several  certified  and  noncertified  school  employees. 

The  survey  indicated  general  satisfaction  with  the  grade  schools  and 
high  school.    When  asked  about  the  schools,  72  percent  said  they  were 
satisfied  with  the  grade  schools,  and  62  percent  said  they  were  satisfied 
with  the  high  school . 

School  District  #1,  which  includes  the  communities  of  Big  Horn, 
Dayton,  and  Ranchester,  has  a  total  enrollment  of  627.    Table  G-39  gives 
the  distribution  of  students. 

The  superintendent  estimated  that  the  Big  Horn  elementary  school  could 
handle  a  maximum  of  40  to  50  additional  students  and  that  the  Tongue 
River  elementary  school  could  handle  only  15  to  20  additional  students. 
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Table  G-39 


Enrollment  by  School  in  School  District  #1,  Sheridan  County 

Big  Horn  Tongue  River  Area 

High  school                              100  140  (at  Dayton) 

Junior  High                                45  63 

K-6                                          123  152  (at  Ranchester) 
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Both  high  schools  are  at  their  capacity.    A  bond  issue  for  an  elementary/ 
junior  high  at  Ranchester  is  in  the  planning  stages. 

School  District  #3,  which  serves  Clearmont  and  Arvada,  has  a  total 
enrollment  of  109.    There  are  45  in  the  high  school,  20  in  the  junior  high, 
and  44  in  the  elementary  school.    The  superintendent  estimated  that  the 
present  total  enrollment  could  be  doubled  without  additional  facilities. 

Recreation 

Rosebud  County,  Montana.    Forsyth  has  very  few  organized  recreational 
programs.    These  consist  of  little  league  baseball,  school  sports  programs, 
and  activities  at  the  Senior  Citizens  Center.    The  municipal  swimming 
pool  needs  improvement  but  presently  offers  free  swimming  in  the  summer. 
Hunting  and  fishing  are  primary  recreational  activities. 

Col  strip  has  a  serious  shortage  of  recreational  facilities.  Western 
Energy  spokesmen  state  that  they  have  plans  to  build  a  wide  variety  of 
facil ities. 

Big  Horn  County,  Montana.    Hardin  has  very  limited  recreational 
facilities  and  opportunities.    Some  plans  have  been  made  for  a  badly  needed 
youth  recreational  center  and  swimming  pool.    Hunting  is  one  of  the  principal 
recreational  activities.    Organized  youth  activities  are  limited  to  school 
functions.    Both  organized  activities  and  opportunities  for  unorganized 
recreation  need  to  be  increased. 

Sheridan  County,  Wyoming.    Sheridan  County  has  varied  recreational 
opportunities  for  all  age  groups.    The  YMCA,  which  is  well  endowed  by 
local  foundations,  offers  a  wide  variety  of  recreational  facilities  and 
programs.    Annual  membership  in  the  YMCA,  which  now  costs  $96  for  a  family 
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membership  and  $25  for  a  high  school  student,  is  prohibitive  for  many 
families.    The  city  provides  a  swimming  pool,  tennis  courts,  golf  course, 
gymnasium,  ice  skating  rinks,  playgrounds,  and  a  small  zoo.    Many  respond- 
ents commented  that  Sheridanites  have  easy  access  to  good  hunting  and 
fishing.    A  few  observed  that,  for  those  who  like  outdoor  activity,  Sheridan 
is  an  especially  good  place  to  retire.    Within  the  city,  however,  most 
people  felt  that  there  are  only  limited  recreational  opportunities  for 
all  who  are  on  tight  budgets.    The  recreational  facilities  are  above 
average  for  a  town  the  size  of  Sheridan.    According  to  our  survey,  74 
percent  of  respondents  expressed  satisfaction  with  the  recreational 
facil ities. 

Pub! ic  Safety 
Law  Enforcement 

Rosebud  County,  Montana.    Rosebud  County  is  served  by  a  15-man, 
combined  city-county  law  enforcement  department.    Ten  men  are  assigned  to 
Forsyth,  two  to  Col  strip,  two  to  Ashland,  and  one  to  Birney.  Population 
estimates  suggest  that  the  county  falls  short  of  meeting  national  adequacy 
standards  of  one  officer  per  500  residents.    Two  highway  patrolmen  operate 
in  Rosebud  County. 

Big  Horn  County,  Montana.    A  seven-man  police  force  serves  Hardin.  The 
force  is  equipped  with  only  two  cars  and  handles  only  minor  problems. 
Felonies  are  investigated  by  the  sheriff's  department.    The  sheriff  and 
other  deputies  are  responsible  for  all  of  Big  Horn  County  excluding  Indians 
on  the  Crow  Reservation  but  including  whites  on  the  reservation.  Given 
the  equipment  shortages  and  the  division  of  responsibility,  the  law 
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enforcement  coverage  is  inadequate.    The  sheriff  is  also  the  county  fire 
marshal.    This  responsibility  could  be  better  filled  by  some  other  person 
or  organization.    Indian  police  have  responsibility  for  tribal  members 
on  the  reservation. 

Sheridan  County,  Wyoming.    The  city  of  Sheridan  is  served  by  a  21-member 
police  department.    This  number  is  inadequate.    The  sheriff's  department  has 
six  full-time  officers.    This  number  is  also  inadequate.    Given  a  population 
in  Sheridan  of  approximately  13,000  and  in  the  county  outside  of  Sheridan  of 
6,300,  the  city  police  should  have  26  members  and  the  sheriff's  department 
should  have  13  members.* 

In  the  past  when  Sheridan  was  homogenous  and  stable,  a  police  and 
sheriff's  department  smaller  than  state  adequacy  standards  might  have  been 
acceptable.    The  quality  of  police  protection  was  an  important  item  to  the 
survey  respondents.    A  majority,  56  percent,  indicated  that  they  were 
satisfied  with  police  protection.    However,  when  the  respondents  were  given 
a  list  of  eight  community  services  and  asked  to  pick  the  service  that  most 
needs  to  be  impoved,  the  police  services  were  the  second  most  common  one 
selected  (see  table  G-40). 

Sheridan's  current  law  enforcement  situation.     Over  the  years, 
Sheridanites  have  come  to  expect  the  police  department  to  provide  a 
variety  of  helping  services  in  addition  to  law  enforcement.    As  a  result 
the  relationship  between  police  officers  and  townspeople  has  been  friendly, 
cordial,  and  informal.    The  community's  rapid  growth  during  the  past  few 
years  has  begun  to  change  this  relationship,  owing  to  the  influx  of  many 

*Using  the  adequacy  standard  of  one  officer  per  500  population  is 
derived  from  the  national  and  Wyoming  averages  as  cited  in  "Powder  River 
Basin  Capital  Facilities  Study,"  Intermountain  Planners  and  Wirth-Berger 
Associates,  prepared  for  the  Wyoming  Department  of  Economics,  Planning, 
and  Development,  April  1,  1974,  page  52. 
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job  seekers  who  cannot  be  counted  on  to  treat  policemen  as  friends  and 
neighbors.    This  urbanizing  influence  has  forced  the  police  to  become  less 
trustful  and  more  formal  than  they  have  been  and  has  led  our  respondents  to 
feel  that,  although  the  police  department  recently  hired  four  new  men,  it 
needs  to  add  still  more  officers  if  it  is  to  adequately  meet  present  law 
enforcement  demands.    Accordingly,  when  only  56  percent  of  the  respondents 
indicated  that  they  were  satisfied  with  police  protection  (see  table  G-41), 
the  message  we  were  getting  was  that  dissatisfaction  was  more  with  lack  of 
numbers  than  lack  of  quality.    The  job  to  be  done  is  generally  thought  to 
require  a  larger  police  force. 

Fire  Protection 

Rosebud  County,  Montana.    A  wel 1 -organized,  17-member  city  volunteer 
fire  department  serves  Forsyth.    The  sheriff's  department  is  responsible 

for  providing  a  volunteer  force  to  fight  rural  fires.    The  county  fire  unit 

f 

has  three  spray  trucks,  one  six-by-six  Army  surplus  truck  with  a  2,000 
gallon  tank,  and  one  1935  fire  truck.    Col  strip  is  served  by  a  company-owned 
truck  and  a  12-man  company  fire  department. 

The  fire  protection  is  presently  adequate  for  Forsyth  and  Col  strip. 
The  rural  protection  could  be  stronger  if  an  organized  volunteer  force 
existed. 

Big  Horn  County,  Montana.    A  15-member  volunteer  city  force  serves 
Hardin.    The  rural  areas  are  served  by  volunteer  firemen  consisting  of 
sheriff's  deputies  and  employees  of  the  county  roads  and  bridge  department. 
Hardin  has  one  new  fire  truck  and  one  backup  truck.    The  county  has  two 
trucks,  each  having  1,000  gallon  tank  capacity.    Lodge  Grass  and  Decker 
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each  have  an  Army  surplus  six-by-six  truck  with  a  tank  and  pump.    In  the 
past,  Sheridan  County  trucks  have  assisted  in  the  Decker  area.    The  Wyoming 
Attorney  General  has  ruled  that  Wyoming  trucks  may  not  cross  state  borders. 
Considering  this  situation,  the  fire  protection  for  the  Decker  area  should 
be  increased. 

Sheridan  County,  Wyoming.    A  16-man,  full-time  fire  department  serves 
the  city  of  Sheridan.    The  department  is  equipped  with  three  trucks  with 
pumps  of  750  gallons  per  minute  capacity  or  greater.    The  present  equipment 
is  adequate  for  Sheridan.    Respondents  generally  felt  that  the  fire  depart- 
ment is  of  high  quality  but  of  barely  sufficient  size.    Several  pointedly 
suggested  that  another  fire  station  would  be  desirable.    A  more  pressing 
problem  lies  in  the  annexation  of  areas  which  have  inadequate  waterlines. 

The  county  has  a  four-man  force  at  the  airport,  providing  24-hour, 
on-duty  service.    The  force  has  three  trucks  with  pumping  capacities  of  500, 
750,  and  1,900  gallons  per  minute.    In  addition,  each  of  the  12  fire  zones 
has  a  four-by-four  truck  with  275  gallons  of  water  for  fighting  prairie  fires. 

The  Veterans  Administration  Hospital  has  its  own  fire  department  and 
equipment. 

Social  and  welfare  services 
Rosebud  County,  Montana.    Five  staff  members  serve  the  combined  Rosebud 
County  and  Treasure  County  Welfare  Department  located  in  Forsyth.  Assistance 
payments  have  continued  at  the  same  level  for  several  years  and  possibly  will 
not  increase  as  the  population  grows  and  job  opportunities  expand.  Some 
increases  in  welfare  loads  in  Colstrip  might  be  expected  during  the  inter- 
vals between  peak  construction  periods  or  before  workers  are  able  to 
relocate. 
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The  department  provides  home  visits  by  a  professional  homemaker  to  the 
elderly,  disabled,  and  blind.    The  only  youth  services  are  available  from 
the  mental  health  outreach  workers  and  the  local  drug  and  alcoholism 
programs. 

The  Rosebud  residents  expressed  satisfaction  with  the  adequacy  of  the 
welfare  services  offered. 

Big  Horn  County,  Montana.    The  Big  Horn  County  Welfare  Department  is 
operated  by  a  seven-member  staff,  including  two  social  workers  and  one  full- 
time  and  one  part-time  homemaker.    The  department  handles  all  categories  of 
welfare  in  the  county  and  all  categories  except  general  assistance  and 
child  welfare  on  the  Crow  Reservation.    These  two  programs  are  handled 
by  the  BIA  welfare  office.    The  county  welfare  staff  report  spending  much 
of  their  time  on  Indian-related  work. 

There  are  no  special  outreach  programs  for  senior  citizens  or  youth. 
The  department  feels  that  a  need  exists  for  both  programs.    The  funding  is 
not  presently  available.    Other  than  these  areas  of  need,  the  welfare 
services  are  adequate. 

Sheridan  County,  Wyoming.    A  staff  of  nine  operates  the  welfare  depart- 
ment in  Sheridan.    Their  caseloads  include  119  receiving  Aid  to  Families 
of  Dependent  Children,  33  children  in  foster  homes,  and  from  six  to  eight 
each  month  receiving  General  Assistance  payments.    Two  hundred  fifty  receive 
Social  Security  incremental  payments,  a  larger  number  than  normal  for  a 
community  the  size  of  Sheridan.    This  load  may  be  attributed  to  the  larger- 
than-average  population  of  residents  who  are  65  or  older.    The  department 
considered  other  caseloads  normal  for  a  community  the  size  of  Sheridan. 

The  welfare  department  has  very  limited  outreach  capabilities.  The 
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YMCA,  which  is  very  well  endowed,  has  a  wide  variety  of  programs  for  both 
the  elderly  and  youth.    There  is  a  Meals-on-Wheels  program  operated  by 
volunteers  and  a  senior  citizens'  bus. 

A  Youth  Services  Project,  which  is  funded  by  a  Law  Enforcement  Assist- 
ance Administration  grant  and  is  related  to  the  juvenile  court,  provides  an 
information  service,  family  counseling,  and  a  job  opportunities  program 
for  youth.    Counseling  services  are  available  from  the  Mental  Health  Center. 
Also,  there  is  an  extensive  alcoholism  program  for  veterans  and  Indians 
at  the  local  VA  hospital. 

Health  Services 
Health  Care  Personnel 

Rosebud  County,  Montana.    Presently  one  physician  pr?ctices  in  Forsyth. 
A  nurse  practitioner  operates  in  a  clinic  office  in  Col  strip  where  a  doctor 
is  available  one  day  a  week.    Ashland  has  a  similar  clinic  which  is  visited 
weekly  by  a  doctor.    One  Public  Health  nurse  serves  all  of  Rosebud  County. 
The  county's  greatest  health  care  need  is  for  skilled  nurses  and  physicians, 
especially  physicians.    Many  pateients  currently  prefer  to  travel  to  Miles 
City,  Billings,  or  Sheridan,  Wyoming  for  treatment  of  minor  ailments.  Using 
the  standard  of  one  physician  per  1,222  persons,  Rosebud  County  should  have 
at  least  five  more  physicians.    Colstrip,  which  has  a  population  of 
approximately  2,000,  does  not  have  a  resident  physician.    At  least  one  more 
Public  Health  nurse  is  needed  for  the  county. 

Big  Horn  County,  Montana.    One  physician  and  one  physician's  assistant 
serve  the  hospital  in  Hardin,  Montana.    The  Indian  Health  Service  operates 
an  out-patient  clinic  at  Lame  Deer  on  the  Northern  Cheyenne  Reservation,  and 
the  Northern  Cheyenne  tribe  expects  to  construct  a  million  dollar  Indian 
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Health  Service  clinic  building  at  Lame  Deer  this  year.    An  Indian  Health 
Service  hospital  at  Crow  Agency  on  the  Crow  Reservation  serves  both  reserva- 
tions.   There  are  two  Indian  Health  Service  physicians,  three  nurses,  and 
one  physician's  assistant  at  Lame  Deer  and  Crow  Agency.    Their  practice  is 
limited  to  tribal  members  only.    The  physicians  have  historically  left 
after  completing  their  two-year  commitment  to  the  Indian  Health  Service. 
Presently  non-Indian  residents  go  to  Billings  or  Sheridan. 

Using  the  above-mentioned  standard  for  physicians,  Big  Horn  County 
needs  five  to  six  more  physicians  to  provide  adequate  medical  service  in 
the  county. 

Sheridan  County,  Wyoming.    Sheridan  has  21  physicians,  including  such 
specialists  as  a  pathologist,  a  radiologist,  and  pediatricians.  There 
are  approximately  60  registered  nurses  at  the  hospital.    The  hospital  has 
complete  laboratory  facilities.    The  number  of  physicians  exceeds  the 
adequacy  standard  for  Sheridan  County.    As  mentioned  before,  Sheridan 
serves  as  a  regional  medical  center.    The  personnel  are  presently  adequate 
for  this  role. 

In  the  survey  of  the  city  of  Sheridan  (see  "Questionnaire  results," 
p.  6-188),  80  percent  of  the  respondents  indicated  satisfaction  with  the 
medical  services  in  Sheridan.    Only  10  percent  indicated  dissatisfaction. 
The  responses  tend  to  indicate  that  the  medical  services  in  Sheridan  have 
in  the  past  been  adequate. 

Sheridan's  present  health  situation.    While  over  80  percent  of 
Sheridan's  residents  indicate  that  they  are  satisfied  with  the  city's 
medical  and  dental  services,  some  who  are  generally  satisfied  go  to 
Billings  (especially  to  the  Billings  Clinic)  for  the  services  of 
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specialists,  and  those  who  are  not  satisfied  usually  go  to  Billings  for 
all  of  their  health  care.    There  is  a  little  less  satisfaction  (a  little 
over  70  percent)  with  Sheridan's  hospital,  which  several  respondents  who 
claimed  to  be  particularly  well  informed  about  the  situation  said  is  due 
to  the  hospital  personnel  being  too  resistant  to  making  the  changes  which 
young  doctors  often  attempt  to  make.    Some  of  the  turnover  among  new 
doctors  is  thought  by  these  informants  to  be  an  expression  of  the  doctors' 
frustration  with  the  hospital  personnel --and  with  the  older  doctors  who 
typically  fail  to  rally  to  their  support.    Some  cynics  believe  that  too 
many  of  the  younger  doctors  who  stay  in  town  only  a  short  time  are  attracted 
more  by  money  than  the  opportunity  for  serving  mankind.    For  example,  one 
respondent,  commenting  on  the  recent  high  turnover  of  young  doctors,  said: 
"They  are  perfectly  reasonable.    If  they  can't  make  their  fortune  in  two 
weeks,  they  are  willing  to  stay  three." 

Respondents  generally  felt  that  health  care  for  the  elderly  left 
much  to  be  desired.    Their  reaction  to  the  town's  nursing  home  was  mixed, 
and  they  pointed  to  the  need  for  retirement  facilities  which  would  offer 
desired  health  services  to  residents  who  are  still  essentially  able  to 
care  for  themselves. 

The  rapidly  rising  cost  of  health  care  in  Sheridan  is  generally 
thought  to  be  unrelated  to  coal  development. 

Hospital s 

Rosebud  County,  Montana.  A  new  26-bed  hospital  serves  Forsyth  and 
northern  Rosebud  County.  The  facilities  include  coronary  and  intensive 
care  units.    The  hospital  administration  estimates  an  occupancy  rate  of 
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approximately  80  percent.    The  hospital  appears  adequate  for  the  area. 
However,  as  noted  before,  the  limiting  factor  on  the  availability  of  health 
care  is  the  shortage  of  physicians  and  nurses.    Many  patients  use  Miles  City 
and  principally  Billings  for  hospital  services.    The  Northern  Cheyenne  use 
the  Indian  Health  Service  hospital  at  Crow  Agency.    People  living  south  of 
the  Northern  Cheyenne  Reservation  in  Rosebud  County  use  the  Sheridan 
hospital  or  one  of  the  Billings  hospitals. 

Big  Horn  County,  Montana.    A  new  16-bed  hospital  serves  Hardin  and 
the  non-Indian  population  of  Big  Horn  County.    The  hospital  is  well  equipped 
for  its  size.    Indians  from  the  Crow  Reservation  must  use  the  Indian  Health 
Service  hospital  at  Crow  Agency  if  they  are  receiving  federally  financed 
medical  care. 

Again,  the  factor  limiting  health  care  is  the  number  of  physicians  and 
nurses.    The  hospital,  even  with  its  approximately  50  percent  occupancy  rate, 
appears  to  be  presently  adequate.    Many  residents  use  hospitals  in  Billings 
and  Sheridan. 

The  hospital  at  Crow  Agency  serves  only  tribal  members.    Some  members 
elect  to  pay  for  their  own  medical  expenses  and  use  hospitals  in  Sheridan 
and  Bi 1 1 ings . 

Sheridan  County,  Wyoming.    The  89-bed  Sheridan  hospital  is  the  best 
staffed  and  provides  the  most  extensive  facilities  in  the  study  area.  The 
hospital  has  a  coronary  care  unit  as  well  as  surgical,  obstetrical,  patho- 
logical, and  radiological  services. 

Using  the  standard  of  four  hospital  beds  per  1,000  people,*  the 


*The  adequacy  standard  of  four  beds  per  1,000  population  is  based  on  the 
national  average  of  1,183  patient  days  per  1,000  of  population  multiplied  by 
roughly  82  percent  average  occupancy  rate  for  each  hospital.    These  figures 
lead  to  a  projected  need  of  four  hospital  beds  per  1,000  of  population  in  each 
county. 
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hospital  facilities  are  more  than  adequate  for  the  population  of  Sheridan 
County.    In  the  survey  of  the  city  of  Sheridan,  72  percent  of  the  respond- 
ents indicated  that  they  are  satisfied  with  the  hospital  services. 

The  hospital  serves  the  patients  of  Big  Horn  County  and  Rosebud  County 
in  Montana  and  Campbell  County  and  Johnson  County  in  Wyoming.    When  these 
counties  are  considered,  judging  the  adequacy  of  the  hospital  is  more  complex. 
The  89  beds  are  adequate  for  a  population  of  approximately  22,200,  using  the 
standard  of  four  beds  per  1,000  population.    This  figure  exceeds  the  present 
population  of  Sheridan  County. 

Approximately  30  percent  of  the  patients  using  the  Sheridan  hospital 
live  outside  of  Sheridan  County.    The  size  of  this  group  indicates  that 
changes  in  population  in  surrounding  counties,  particularly  Campbell 
County,  will  have  a  significant  impact  on  the  Sheridan  hospital. 

Ambulances 

Rosebud  County,  Montana.    Ambulance  service  for  the  northern  part  of 
the  county  is  provided  by  one  county-owned  ambulance.    This  vehicle  lacks 
respiratory  equipment.    There  is  no  backup  vehicle.    Western  Energy  Company 
has  an  ambulance  for  Col  strip,  there  are  five  company  employees  with 
emergency  medical  training. 

The  Indian  Health  Service  provides  ambulance  service  for  the  Northern 
Cheyenne  Reservation.    Rosebud  residents  living  south  of  the  reservation 
depend  on  the  two  ambulances  in  Sheridan. 

Big  Horn  County,  Montana.    Two  ambulances,  which  are  operated  by 
three  salaried  staff,  provide  good  ambulance  service  for  Big  Horn  County. 
The  ambulance  crew  is  well  trained  in  emergency  medical  procedures. 
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Decker  Coal  Company  officials  have  indicated  that  the  company  would 
have  an  ambulance  and  crew  on  duty  at  the  proposed  mine  sites. 

Sheridan  County,  Wyoming.    Two  Sheridan  funeral  homes  provide  Sheridan 
County  with  two  ambulances  and  a  backup  vehicle.    These  units  also  provide 
service  to  Decker  and  Birney  in  Montana  because  these  towns  are  closer  to 
the  city  of  Sheridan  than  to  the  major  service  areas  in  their  own  counties. 
The  ambulance  operators  have  some  training  in  first-aid  procedures,  but 
emergency  medical  services  are  not  their  primary  daily  concern. 

While  73  percent  of  the  people  in  Sheridan  are  satisfied  with  the 
ambulance  service,  it  is  not  a  profit-making  venture  according  to  the 
funeral  home  operators.    Expansion  of  the  service  or  addition  of  more 
sophisticated  equipment  will  depend  on  the  good  will  of  the  present 
operators  or  contributions  by  the  city,  county,  or  hospital. 

Retirement/Nursing  Homes 

Rosebud  County,  Montana.    A  39-bed  nursing  wing  is  attached  to  the 
hospital  at  Forsyth.    For  the  present,  this  facility  is  meeting  the  needs 
of  the  elderly  in  Rosebud  County. 

A  retirement  home  may  be  needed  if  housing  costs  continue  to  increase, 
forcing  the  elderly  out  of  their  homes  and  apartments. 

Big  Horn  County,  Montana.    A  34-bed,  county-supported  nursing  home  is 
connected  to  the  hospital  at  Hardin.    The  facility  is  designed  for  elderly 
patients  needing  constant  care.    One  R.N.  and  one  L.P.N,  supervise  each 
shift.    A  22-bed  nursing  home  provides  services  for  elderly  needing  less 
intensive  attention.    A  part-time  R.N.,  as  well  as  physical  and  occupational 
therapists,  is  available  to  work  with  the  patients  as  needed. 

Both  facilities  have  very  short  waiting  lists  of  three  to  five.  In 
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the  past,  such  waiting  lists  have  not  meant  the  denial  of  services  to  the 
elderly.    The  two  facilities  are  considered  adequate  to  meet  present  demands. 

Sheridan  County,  Wyoming.    A  96-bed  nursing  home  and  extended  care 
facility  serves  Sheridan  and  the  surrounding  counties.    The  nursing  home 
has  professional  therapists  providing  physical,  occupational,  and  speech 
therapy  programs.    A  retirement  home  for  120  persons  is  planned.  This 
retirement  home  will  be  quite  expensive,  costing  a  minimum  of  $200  per  month 
for  an  efficiency  apartment  and  $75  or  $80  per  month  for  required  partaking 
of  noon  meals.    The  bonds  which  will  finance  this  home  have  not  yet  been 
sold.    A  waiting  list  already  exists  for  this  home. 

In  1970,  16  percent  of  the  Sheridan  County  population  was  65  or  older. 
This  sizable  group  places  more  demands  on  geriatric  service  in  Sheridan 
County  than  is  found  in  other  parts  of  the  study  area.    In  the  past,  the 
elderly  have  been  able  to  find  reasonably  priced  housing  in  Sheridan;  in 
fact,  most  of  them  live  in  their  own  homes. 

In  the  survey,  81  percent  of  the  respondents  indicated  satisfaction 
with  services  for  senior  citizens. 

Mental  Health  Facilities 

Rosebud  County,  Montana.    The  Eastern  Montana  Mental  Health  Center, 
which  serves  an  18-county  area  from  its  headquarters  in  Miles  City,  provides 
one  full-time  counselor  to  serve  Rosebud  County.    The  counselor  works  in  a 
Forsyth  office  and  does  not  have  outreach  programs.    Mental  health  assistance 
in  Rosebud  County  is  limited  to  residents  of  Forsyth  and  those  who  are 
willing  and  able  to  travel  to  Forsyth. 

Big  Horn  County,  Montana.    The  South  Central  Montana  Mental  Health 
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District  has  two  staff  members  in  Hardin.    Their  outreach  efforts  are  mainly 
devoted  to  school -related  problems.    Their  caseloads  are  heavy,  limiting 
the  development  of  needed  educational  and  preventative  programs. 

Sheridan  County,  Wyoming.    The  Northeast  Wyoming  Mental  Health  Organi- 
zation serves  a  five-county  area  of  northern  Wyoming.    The  organization, 
which  is  located  in  Sheridan,  has  five  full-time  staff  members  including 
a  psychiatrist  and  a  child  psychiatrist.    The  Mental  Health  Center  offers 
comprehensive  services  which  are  above  average  for  Wyoming  communities.  The 
staff  feels  that  the  programs  are  minimal  compared  with  the  local  needs. 

The  organization  is  funded  by  the  city  and  county.    The  county  has 
refused  to  increase  its  appropriations  for  the  organization.    The  staff 
members  have  opposed  state  involvement  because  of  the  state's  restrictions 
and  controls.    Although  the  program  appears  above  average,  and  the  center 
seems  to  have  emerged  as  the  leader  and  coordinator  of  the  area's  mental 
health  service  programs,  funding  was  reported  to  be  tenuous  and  subject  to 
future  fluctuation. 
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Impact  on  social  structure  and  social  services 
Introduction 

It  was  very  difficult  for  people  to  imagine  the  impact  of  developments 
that  they  had  not  experienced.    Most  of  them  felt  sure  that  they  would 
welcome  "development"  (payrolls  and  tax  revenues)  but  not  "growth"  (crowding 
and  inflated  prices).    The  present  Decker  mine  operation  seemed  to  them 
to  represent  desirable  "development"  without  undesirable  "growth." 
Responses  to  our  survey  questionnaire  shed  light  on  the  development-growth 
dilemna  and  related  matters. 

There  was  substantial  agreement  among  our  respondents  that  the  impact 
of  the  250  or  so  new  families  on  community  services  would  be  detrimental. 
Particularly  hard  hit,  they  believed,  would  be  police  protection  (76 
percent  thought  the  impact  would  be  detrimental)  and  grade  schools  (72 
percent).    In  fact,  more  than  half  of  the  people  thought  that  the  high 
school  (65  percent),  sewage  service  (62  percent),  hospital  services  (61 
percent),  water  supply  system  (59  percent),  streets  and  roads  (57  percent), 
fire  protection  (56  percent),  and  recreational  facilities  (55  percent) 
would  be  adversely  affected  by  the  population  influx  resulting  from  ex- 
pansion of  the  Decker  min».    Moreover,  between  41  and  48  percent  thought 
that  shopping  facilities  (48  percent),  medical  services  (48  percent), 
ambulance  service  (43  percent),  city  government  (42  percent),  and  dental 
services  (41  percent)  would  be  adversely  affected.    Least  affected  would 
be  mental  health  services  (37  percent)  and  county  government  (34  percent). 
Forty-seven  percent  thought  that  service  to  senior  citizens  would  be 
unaffected. 

Our  respondents  felt  slightly  more  sanguine  about  other  likely  impacts. 
For  example,  54  percent  thought  that  there  will  probably  be  more  jobs  (see 
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table  G-42),  59  percent  believed  that  local  people  will  still  control 
decisions  (see  table  G-43),  and  49  percent  anticipated  that  newcomers 
will  be  easily  accepted  into  the  community  (see  table  G-44).    On  the 
other  hand,  it  was  the  feeling  of  81  percent  that  the  price  of  housing 
will  go  up  sharply,  45  percent  thought  that  Sheridan  will  not  be  a  better 
place  to  live,  41  percent  thought  that  the  town  will  be  unable  to  handle 
the  1,000  or  so  new  people  (see  table  G-45),  and  57  percent  thought  that 
they  will  be  less  safe  than  they  have  been.    It  was  the  expectation  of 
74  percent  of  those  we  surveyed  that  the  population  influx  will  have  no 
effect  on  their  feeling  of  being  a  part  of  the  community  of  Sheridan,  73 
percent  that  the  influx  will  have  no  effect  on  their  overall  feelings 
toward  the  town,  62  percent  that  the  influx  will  not  affect  their  enjoyment 
of  life  in  general,  and  52  percent  that  the  influx  will  have  no  effect  on 
their  opportunities  for  better  or  more  secure  jobs. 

As  for  the  main  changes  in  Sheridan  during  the  past  three  years,  55 
percent  thought  that  housing  costs  had  changed  (i.e.,  risen)  most,  while 
27  percent  thought  that  other  living  costs  had  changed  most.  Decker's 
principal  effect  on  Sheridan  has  been  twofold  according  to  our  respondents. 
Whereas  34  percent  said  that  the  company's  principal  effect  on  the  town  has 
been  economically  beneficial,  37  percent  said  that  its  principal  effect  has 
been  to  increase  rents  and  living  costs.    Overall,  however,  people  in 
Sheridan  have  a  positive  feeling  toward  Decker,  and  52  percent  would 
definitely  not  oppose  the  proposed  mine  expansion.    Others  (35  percent) 
would  like  more  information  about  these  plans  and  the  likely  consequences 
before  making  up  their  minds  on  the  expansion  question. 
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In  general,  respondents  felt  that  it  was  somewhat  difficult  for  them 
to  separate  Decker's  past  social  impact  from  that  of  other  coal  companies 
and  extremely  difficult  to  separate  out  future  ones,  given  what  they  have 
heard  about  the  likelihood  that  other  companies'  development  plans  will  soon 
be  implemented.    Moreover,  even  though  the  analysis  of  population  which 
appears  elsewhere  in  this  report  suggests  that  the  proposed  expansion  might 
cause  Sheridan's  population  to  increase  by  1,500  to  2,000,  we  fQel  confident 
that  the  people  we  surveyed  would  have  responded  no  differently  to  these 
figures  than  they  did  to  the  phrase,  "at  least  1,000  (more)  people,"  which 
we  used  in  the  questionnaire.    Our  respondents  had  so  much  difficulty 
imagining  what  an  increase  of  a  thousand  or  so  people  would  be  like  that 
it  would  not  have  made  any  difference  in  their  responses  if  we  had  asked 
about  the  increase  in  terms  of  1,500  to  2,000  new  people. 

Quality  of  Life  and  Social  Values 

During  the  course  of  our  interviews  with  questionnaire  respondents  we 

heard  a  number  of  remarks  about  what  the  proposed  Decker  mine  expansion  will 

do  to  or  for  Sheridan,  its  way  of  life,  and  its  social  structure.  The 

following  are  some  representative  quotes  concerning  these  general  impacts. 

More  specific  impacts  on  housing,  community  services,  and  the  like  will  be 

discussed  in  subsequent  sections. 

It  is  hard  for  us  to  grasp  the  likelikhood  of  great  change  here. 
Some  of  the  business  interests  would  welcome  it,  but  most  of  us 
really  don't  welcome  it,  even  though  we  feel  we  should  go  along 
with  it. 

What  if  we  become  another  Gillette  or  Rock  Springs?    Does  the 
country  really  need  the  energy  that  badly? 

No  matter  what  happens,  Sheridan  will  cope.    Sheridan  has  always 
risen  to  the  occasion.    We  will  cope  if  we  hav^  to. 
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Our  enjoyment  of  life  will  be  negatively  affected  by  more  people 
and  more  traffic  and  not  knowing  the  people  you  meet  on  the  street. 

Will  the  locals  still  control  things?    I  hope  so. 

More  liberals  and  colored  people  will  come  in. 

If  we  just  had  to  contend  with  new  people,  fine,  but  we'll  have 
to  contend  with  industry.    I  have  in  mind  that  other  companies 
will  be  moving  here,  too. 

Sheridan  can't  get  any  better. 

I  can't  see  that  the  town  would  change  that  much.    I've  been  in 
boom  towns  and  generally  there  was  no  long  lasting  effect. 

Table  G-46  shows  what  effect  residents  of  Sheridan  thought  the  present 

strip  mining  operations  have  had  on  their  community. 

The  people 

The  employed.    One-fourth  of  the  respondents  to  the  survey  said  that 
their  own  job  opportunities  would  be  improved  or  more  secure  if  the  mine 
expanded,  and  52  percent  said  expansion  would  have  no  effect  on  their  own 
jobs.    Conversely,  54  percent  said  that  there  would  be  more  jobs  available 
in  Sheridan  and  38  percent  disagreed.    This  compares  with  37  percent  who 
agreed  that  present  job  opportunities  were  good,  and  47  percent  who  dis- 
agreed.   Mine  expansion  would  likely  increase, competition  for  available 
labor  and  the  existing  low-income  labor  pool  would  become  smaller. 

The  elderly.    The  impact  of  the  population  influx  would  affect  senior 
citizens  in  two  important  ways.    The  miners,  with  their  average  salary  of 
over  $17,000,  would  cause  some  inflation  in  the  costs  of  goods  and  services. 
Senior  citizens  on  fixed  incomes  would  be  less  able  to  cope  with  inflated 
prices.    This  inflation  is  noticeable  now  in  the  cost  of  housing.    Given  the 
present  shortage  of  housing,  future  population  influxes  will  greatly  increase 
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the  competition  for  housing.    Senior  citizens  will  be  at  a  disadvantage. 
As  housing  costs  rise,  those  senior  citizens  who  rent  may  look  to  the  city 
and  county  for  assistance  with  housing. 

The  second  major  area  of  impact  would  be  a  change  in  the  character  of 
Sheridan.    What  we  mean  here  is  that  Sheridan's  population  of  older  people 
has  already  stopped  growing  as  a  result  of  the  housing  situation  described 
above,  and  that  this  population  will  begin  to  decline  in  the  next  two  years 
and  continue  doing  so  for  many  years  to  come.    Sheridan  is  now  in  the 
early  stages  of  changing  from  a  haven  for  retired  ranchers  and  farmers  to  a 
place  where  it  will  be  increasingly  difficult  for  older  people  to  enjoy  the 
controlled,  relaxed,  and  rural -service- town  atmosphere  which  had  been  its 
main  attraction  before  the  town's  recent  growth  cycle  began.    In  a  word,  as 
the  town  becomes  bigger,  more  urbanized,  more  impersonal,  and  still  more 
expensive,  retired  people  will  tend  to  settle  elsewhere  and  natural 
attrition  will  reduce  the  number  of  Sheridan's  senior  citizens. 

Ranchers  in  Montana.    Even  though  the  coal  issue  has  sharply  divided 
some  areas,  some  residents  are  making  a  real  effort  to  keep  alive  the  old 
social  relationships,  the  old  neighboring  and  helping  patterns.  These 
people  feel  that  these  good  relationships  which  have  been  nurtured  in  the 
past  have  kept  the  communities  together  in  hard  times  before.    One  informant 
said  that  in  times  of  crisis  before  her  community  had  always  drawn  closer 
together  and  had  gained  strength  from  them.    Now,  she  said,  the  coal  issue 
is  tearing  the  community  asunder. 

There  is  a  feeling  that  local  BLM  and  Forest  Service  people  are  good 
and  dedicated  and  have  the  interest  of  the  local  people  at  heart.  One 
informant  said,  however,  she  feels  that  if  they  are  against  strip  mining 


G-153 


and  coal  development  they  may  not  be  able  to  express  this  to  their  super- 
visors for  fear  of  putting  their  positions  in  jeopardy.    She  thought  the 
pro-development  personnel  would  have  more  freedom  to  speak  out  and  influence 
their  superiors. 

Almost  every  rancher  expressed  fear  that  the  large  corporations  will 
get  control  of  the  land.    This  may  account  for  the  fact  that  more  people 
are  leasing  rather  than  selling.    If  the  land  is  leased  and  mined  the 
rancher  loses  control  over  its  use  for  many  years  but  he  does  not  relinquish 
the  ultimate  control  of  it.    He  may  be  content  with  knowing  that  his 
children  will  later  at  least  have  the  choice  of  deciding  what  they  want  to 
do  with  the  land.    If  he  sold  it  now  he  would  forego  them  that  choice. 

A  few  people  have  said  they  believe  the  regional  offices  of  the  BLM 
and  Forest  Service  know  now  what  they  have  planned  for  their  lands  in  this 
area  and  the  former  wonder  why  the  agencies  do  not  tell  the  people  now 
rather  than  placating  them  with  more  studies.    This,  these  informants 
lamented,  is  just  one  more  source  of  information  that  is  withheld  from  the 
people  concerned,  the  people  who  have  momentous  decisions  ahead  of  them. 
If  the  feds  would  come  out  and  tell  their  plans  people  could  make  better 
choices,  they  said. 

The  old  practice  of  "that's  his  business"  that  was  part  of  the  Golden 
Rule  here  and  the  attitude  of  "I'll  go  it  alone"  had  a  survival  value  in 
the  past  but,  just  like  some  biological  adaptations  and  overspecial izations , 
these  may  now  cause  the  species  to  become  extinct.    Some  are  now  saying 
they  believe  neighbors  should  tell  each  other  if  they  are  going  to  lease  and 
the  exact  terms  of  the  lease.    Ranchers  have  traditionally  cooperated  in 
other  things  but  now  perhaps  it  is  in  their  best  interest  to  cooperate  in 
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business  dealings.    In  fact,  one  large  group  of  ranchers  in  the  Quietus- 

Sayle  area  did  go  together  and  draw  up  a  lease  agreement  with  all 

agreeing  on  the  terms  of  the  agreement,  and  then  they  all  signed  the  same 

lease  agreement  with  the  broker  who  leased  their  land. 

A  couple  of  informants  have  said  that,  if  other  people  are  leasing 

to  coal  companies,  that  is  a  good  indication  of  how  they  feel,  meaning  they 

are  showing  that  they  are  for  coal  development  because  they  have  leased 

their  land.    Some  people  have  questioned  how  a  person  can  lease  his  land 

and  still  be  against  development.    They  have  told  us  that  anyone  in  that 

position  is  a  liar.    One  informant  said: 

What  irritates  me  is  that  some  people  will  tell  you  one  thing 
and  then  do  the  other.    If  someone  has  said  all  along  that  they 
were  against  coal  development  and  then  they  turn  around  and 
lease  it  shows  you  their  real  colors. 

Another  informant  says  it  makes  him  very  angry  "to  hear  people  mouth 

principles  and  then  have  them  do  the  opposite."    Few  of  the  residents  show 

that  they  are  aware  that  people's  attitudes  toward  something  and  their 

behavior  concerning  it  are  often  two  different  things. 

Most  people  have  not  read  the  Decker-Birney  report  because  they  have 

heard  of  a  few  of  the  conclusions  and  recommendations,  they  feel  this  is  a 

final  statement  of  fact,  and  they  are  not  going  to  change  or  influence  it~ 

so  why  try?    Why  even  read  it?    People  say  there  is  less  and  less  discussion 

of  the  coal  issue  in  most  of  the  communities  now  because  most  feel  that  the 

decisions  have  been  made.    A  couple  informants  have  said,  "I  don't  waste 

my  time  trying  to  change  something  as  foregone  as  this  coal  development.  I 

just  try  to  work  with  it  now."    So  many  people  are  interpreting  what  they 

read  and  hear  as  final  instead  of  preliminary  in  any  sense.    They  are  letting 

their  feeling  of  "inevitability"  color  all  information  and  decisions. 
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One  young  rancher  felt  the  coal  industry  would  offer  him  the  oppor- 
tunity to  stay  in  the  area  if  he  did  not  make  it  in  ranching.    He  said  it  is 
very  difficult  for  a  person  starting  up  to  be  successful  in  ranching  and 
he  would  rather  have  the  chance  to  stay  in  his  area  and  work  for  a  coal 
company  if  he  went  broke  ranching  rather  than  have  to  move  to  a  city  and 
work  at  something  else. 

Some  ranchers  believe  those  who  think  they  can  stay  and  continue 
ranching  with  full-scale  coal  activity  have  a  rather  "pol lyana-ish"  attitude. 
This  is  evident,  they  say,  in  the  fact  that  people  are  leasing  rather 
than  selling  and  moving  out  of  the  area  to  where  they  can  ranch  un- 
disturbed.   Critics  of  this  optimistic  attitude  say  that  if  people  really 
comprehended  the  coming  impact  they  would  not  for  a  minute  believe  they 
could  live  with  it  and  therefore  would  not  lease. 

One  man  said  the  coal  issue  is  making  people  reassess  what  they  want 
out  of  life.    Before,  they  never  really  had  a  choice  or  felt  they  had  a 
choice,  but  now  they  do.    They  can  actually  choose  whether  they  want  to 
(1)  sell  out  and  retire  and  know  they  will  have  enough  for  a  good  retire- 
ment, (2)  trade  for  a  much  bigger  ranch,  or  (3)  move  to  another  area. 
This  is  very  hard  on  some  people,  just  suddenly  having  the  opportunity 
to  choose.    The  same  person  said  some  ranchers  may  be  tied  to  the  land 
but  not  wedded  to  it.    The  choices  that  people  are  making  now  might 
indicate  which  it  is. 

There  may  be  some  second  thoughts  about  trading  up,  i.e.,  trading  a 
ranch  to  a  coal  company  for  a  larger  ranch  that  the  company  will  buy  for 
the  person  somewhere  else.    Many  ranchers  have  said  this  would  be  the  ideal 
thing  to  do,  that  if  they  could  make  a  good  enough  deal  and  get  a  much 
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better  and  bigger  ranch  than  they  now  have  there  would  be  no  question  that 
they  would  uproot  and  move  to  a  new  place.    The  economics  of  the  situation 
would  facilitate  severing  any  social  ties  they  might  have  to  their  old 
community.    One  lawyer  interviewed  who  represents  some  ranchers  in  the  study 
area  who  are  thinking  of  selling  said  that  when  he  confronts  them  with  some 
of  the  possible  problems  of  trading  up  it  makes  them  think  twice.    He  said 
he  has  pointed  out  the  problems  of  running  more  cattle  and  the  chance  the 
rancher  would  have  to  depend  on  more  help  at  a  time  when  it  is  almost  im- 
possible to  hire  a  good  hand.    He  says  they  would  not  have  more  money, 
only  more  assets  to  worry  about.    If  they  get  some  irrigated  or  farmland, 
it  takes  tremendous  capital  investments  to  improve  or  just  to  maintain  and 
operate  the  equipment,  not  to  mention  the  work  and  long  hours  involved. 
Also,  the  only  attractive  land  which  is  available  is  probably  hundreds  of 
miles  away.    He  repeated  that  many  go  away  thinking  twice  about  it. 

Miners.    Miners  in  the  survey  were  the  strongest  supporters  of 
expansion  of  the  Decker  mine.    Seventy  percent  of  the  miners  in  the 
survey  agreed  that  there  would  be  more  jobs  available  in  Sheridan  and 
that  Sheridan  could  handle  the  impact.    They  reported  more  concern  about 
housing  availability  and  less  concern  about  rising  costs  than  did  the 
rest  of  those  surveyed. 

Other  Sheridan  residents.    So  far  coal -related  development  has  been 
extensive  enough  to  help  local  businessmen  but  not  so  large  scale  as  to 
attract  chain  stores  and  discount  centers.    Some  small  family  businessmen 
were  fearful  that  increasing  coal  development  would  bring  unwanted  competi- 
tion, but  other  young  businessmen  saw  potential  opportunities  for  moving  up 
to  newly  created  managerial  positions.    Respondents  in  "blue  collar"  and 
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clerical  jobs  supported  expansion  of  the  mine  more  strongly  than  "pro- 
fessionals" did,  but  about  the  same  as  the  average  person  in  the  survey. 

Housing 

Since  there  are  virtually  no  rentals  available  nor  moderately  priced 
houses  for  sale  at  this  time,  and  little  construction  underway,  the 
addition  of  any  work  force  to  the  area  would  put  a  severe  strain  on  a 
housing  situation  that  most  residents  are  already  describing  as  "terrible." 
Preliminary  information  from  the  county's  housing  survey  showed  fewer 
than  30  available  housing  units  in  Sheridan.    When  that  survey  is  completed 
more  accurate  information  will  be  available. 

Mobile  home  parks  are  now  under  construction,  and  there  is  some 
remodeling  and  new  building,  but  all  of  that  seems  needed  to  ease  only 
the  existing  pressure  for  housing.    Table  G-47  projects  the  number  of 
housing  units  needed  to  accommodate  the  incoming  workers.    In  1976  there 
would  be  a  need  for  476  new  housing  units  in  Sheridan  County  if  both  mines 
are  started. 

Most  residents,  81  percent,  said  that  they  expect  the  price  of  housing 
to  go  up  sharply  if  the  mine  expansion  is  approved;  and,  as  indicated  in 
table  G-48,  69  percent  expect  that  the  biggest  change  in  Sheridan  from  the 
mine  expansion  will  be  increased  housing  costs  (22  percent)  or  decreased 
housing  availability  (47  percent).    Some  landlords  said  that  this  would  be 
a  change  for  the  better,  whereas  some  property  owners  would  be  pleased  to 
see  the  value  of  their  property  rise.    Since  86  percent  of  the  residents 
reported  that  they  expect  to  remain  in  the  area  the  rest  of  their  lives, 
they  apparently  would  not  profit  directly  from  the  increased  valuation. 
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Table  G-47 

Number  of  New  Decker  Employees  and  Their  Housing  Demands  in  Sheridan  County 


1980- 

1976  1977  1978  1979  2000 


If  only  the  North  Extension 
Mine  opens: 

Number  of  new 
employees^ 

Number  of  housing 
units  needed  in 
Sheridan  County^ 

If  only  the  East  Decker 
Mine  opens: 

Number  of  new 
employees 

Number  of  housing 
units  needed  in 
Sheridan  County 

If  both  mines  open: 

Number  of  new 
employees 

Number  of  housing 
units  needed  in 
Sheridan  County 


265 
238 

265 
238 

530 
476 


175 
157 

345 
310 

520 
467 


165 
148 

605 
544 

770 
692 


165 
148 

595 
535 

760 
683 


155 
139 

637 
573 

792 
712 


^Includes  both  mine  employees  and  full-time  derived  employees, 
p 

Assumes  that  90  percent  of  the  employees  will  live  in  Sheridan  County 
and  that  each  employee  will  generate  a  demand  for  one  housing  unit. 
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Calling  attention  to  another  aspect  of  housing  impact,  an  employment  officer 
said,  "We  could  provide  most  of  the  construction  force  for  expansion  except 
for  housing."    In  the  same  vein,  it  should  be  noted  that  among  the  37 
percent  who  agreed  that  Sheridan  could  handle  the  number  of  people  that 
would  come  with  mine  expansion  were  many  who  qualified  their  assurance  with, 
"except  for  housing." 

There  would  surely  have  to  be  more  mobile  home  parks  constructed  in 
the  county  where  regulations  are  less  restrictive  if  the  Sheridan  area 
would  have  to  provide  most  of  the  housing  for  the  proposed  mine  expansion. 
Since  location  of  these  parks  is  generally  not  dictated  by  the  availability 
of  classroom  space  in  schools,  irritations  already  caused  by  busing 
students  out  of  their  neighborhoods  would  become  more  acute.    As  pressures 
grow  for  more  school  funds,  residents  who  own  single  family  homes  would 
feel  they  are  carrying  an  unfair  tax  burden  because  trailer  owners  would 
be  paying  lower  property  taxes.    The  traditions  of  most  people  owning 
their  single  family  homes  would  further  conflict  with  those  of  trailer 
residents,  many  of  whom  would  harbor  resentments  of  their  own  for  not  being 
given  the  opportunity  to  live  in  single  family  homes. 

The  impact  on  fixed- income  and  low- income  residents  would  increase 
sharply  since  no  subsidized  housing  nor  other  low-income  housing  is  near 
construction.    The  cost  of  housing  would  probably  make  Sheridan  an 
unlikely  place  for  retirement  except  for  the  well-to-do. 

Although  not  all  of  the  increased  housing  costs  and  decreased  housing 
availability  would  be  caused  by  expansion  of  the  Decker  mine,  most  people 
would  blame  the  situation  on  that  expansion.    The  effects  of  other  develop- 
ments such  as  the  impact  from  Lake  DeSmet  and  Gillette  are  not  so 
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concentrated  nor  obvious,  and  the  impact  from  other  proposed  developments 
closer  to  Sheridan  would  come  after  the  Decker  expansion  had  borne  the 
heavy  burden  of  being  first.    Also,  these  other  Wyoming  developments  would 
be  considered  more  desirable  because  all  of  the  tax  revenue  would  be 
Wyoming' s. 

Water  and  Sewage 

The  additional  population  may  not  overload  the  total  capacity  of 
either  the  water  treatment  or  sewage  treatment  plants.    This  impact  will 
depend  on  the  distribution  of  the  new  arrivals  in  Sheridan  County.  However, 
the  water  distribution  lines  and  the  sewage  collection  lines  are  already 
inadequate  in  some  sections  of  Sheridan.    Additional  housing  in  these 
sections  would  aggravate  the  existing  situation. 

The  study  of  Sheridan's  water  and  sewage  system  should  provide 
accurate  information  on  the  present  loading  and  potential  capacity  of  the 
distribution  and  collection  systems.    This  study  will  be  completed  in 
January  1976. 

Transportation 

No  matter  where  the  additional  workers  would  live,  the  road  between 

Decker  and  Sheridan  would  receive  the  greatest  impact  of  increased  travel, 

although  1-90  to  Billings  would  be  more  heavily  traveled  as  more  people 

turned  to  Billings  for  service.*    Since  "streets  and  roads"  was  named  most 

often  as  a  service  that  needed  improvement  right  now,  it  is  not  surprising 

that  57  percent  of  the  survey  respondents  said  that  streets  and  roads  would 

be  detrimentally  affected  by  mine  expansion. 

*More  information  will  soon  be  available  from  the  Montana  State 
Highway  Department's  survey. 
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Schools 

Using  the  population  projections  developed  in  this  report  it  is 
possible  to  make  predictions  of  the  impact  the  incoming  school  age 
population  will  have  on  Sheridan.    Based  on  past  patterns,  it  is  assumed 
that  all  incoming  school  age  children  will  live  in  School  District  #2. 
The  error  in  this  assumption  should  be  negligible. 

Table  G-49  gives  the  number  of  school  age  children  in  Sheridan  and 
Big  Horn  counties.    The  Sheridan  County  total  is  divided  into  the  number 
of  children  associated  with  the  North  Extension  and  the  East  Mine.  The 
demographic  section  of  the  report  explains  in  detail  the  assumptions 
behind  these  projections. 

If  both  mines  open,  School  District  #2  would  have  to  find  room  for 
approximately  286  new  students  during  the  1976-1977  school  year.  As 
previously  noted,  the  superintendent  estimates  that  district  schools  have 
room  for  a  total  of  about  300  children.    It  is  important  to  note  that  at 
least  half  of  this  available  space  is  in  the  high  school.    It  is  extremely 
unlikely  that  the  incoming  children  will  mesh  with  the  vacant  spaces.  Some 
crowding  in  excess  of  the  maximum  acceptable  capacity  of  classrooms  would 
result.    Maximum  acceptable  classroom  capacity  in  Sheridan  is  listed  as  27 
for  grade  schools  and  25  for  high  schools.    Using  the  standard  of  18.2 
children  per  teacher,*  the  Sheridan  schools  are  inadequate.    Table  G-50 
applies  this  adequacy  standard  to  last  year's  District  #2  enrollment.  The 

*Intermountain  Planners  and  Wirth-Berger  Associates,  "Powder  River 
Basin  Capital  Facilities  Study,"  prepared  for  the  Wyoming  Department  of 
Economics,  Planning,  and  Development,  April  1,  1974,  page  35. 
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district  presently  needs  a  total  of  35  additional  teachers  to  serve  the 
school  age  population  at  an  adequate  pupil/teacher  ratio.    If  both  pro- 
posed Decker  mines  open,  the  district  will  require  an  additional  16  teachers 
during  the  1976-1977  school  year  to  serve  the  incoming  students  at  an 
adequate  pupil/teacher  ratio  (see  table  G-52).    Only  11  teachers  would  be 
needed  if  the  pupil/teacher  ratio  was  maintained  at  the  maximum  acceptable 
1 evel . 

School  District  #2  has  several  options  in  dealing  with  this  potential 
increased  enrollment: 

1.  The  district  may  elect  to  do  nothing,  accepting  classrooms  with  a 
pupil/teacher  ratio  at  or  above  the  maximum  acceptable  level. 

2.  The  district  may  buy  or  rent  mobile  classrooms  to  supplement  existing 
facil ities. 

3.  The  district  may  build  new  classrooms.    This  option  is  limited  both 
by  the  district's  legal  ability  to  spend  for  capital  facilities  and 
the  voters'  willingness  to  accept  increased  indebtedness.    As  noted 
before,  School  District  #2  is  very  close  to  the  limit  of  its  legal  in- 
debtedness.   The  district  may  look  to  other  sources,  such  as  the 
states  of  Montana  and  Wyoming  and  the  coal  companies,  for  capital  funds. 

If  the  district  chooses  to  do  nothing  now,  it  faces  two  years  of  opera- 
tion at  its  maximum  capacity.    Then  in  1978,  if  both  mines  open,  the  mine- 
related  school  age  population  will  be  471.    This  number  will  exceed  the 
district's  maximum  capacity;  thus,  if  the  district  does  nothing  during  the 
next  two  years,  it  may  be  able  to  accommodate  students  in  overcrowded 
conditions.    However,  in  the  years  thereafter,  additional  facilities  will 
be  mandatory.    People  in  Sheridan  already  expect  that  Decker's  expansion 
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will  cost  them  more  to  support  the  schools.    About  79  percent  of  our 

respondents  opined  that  increases  in  staff  and  facilities  will  make  it 

necessary  for  taxes  to  go  up  during  the  next  two  years.    Also,  as  one 

of  these  respondents  said: 

Newcomers  will  live  in  mobile  homes  that  are  not  taxes  as  high 
as  other  residents,  so  we  (old-timers)  will  have  to  pay  extra 
for  school  expansion. 

Squirrel  Creek  elementary  school  (grades  1-8)  at  Decker  has  a  1975- 
1976  enrollment  of  seven.    Last  year  there  were  15  students  but  three 
graduated,  four  moved  away  from  ranches  which  were  bought  for  the  Decker 
mine,  and  one  mine  family  (two  students)  moved  to  Wyoming.    This  fall  a 
first-grader  brought  the  enrollment  to  seven. 

In  the  survey  of  Sheridan  residents,  72  percent  of  the  respondents 
indicated  satisfaction  with  grade  schools  and  63  percent  indicated  satis- 
faction with  the  high  school.  When  they  were  asked  how  the  influx  of  250 
families  during  the  next  two  years  would  affect  the  grade  schools  and  the 
high  school,  72  percent  indicated  that  the  influx  would  be  detrimental  to 
the  grade  schools  and  65  percent  indicated  that  the  influx  would  be 
detrimental  to  the  high  school  (see  table  G-52). 

It  is  not  possible  to  accurately  predict  the  impact  of  the  projected 
influx  on  the  quality  of  education  in  School  District  #2.    It  is  reasonable 
to  expect  a  strong  reaction  to  the  degradation  of  a  community  service  with 
which  the  residents  are  currently  satisfied.    It  is  also  reasonable  to 
expect  increased  dissatisfaction  with  busing  as  more  students  are  bused 
to  equalize  school  enrollment. 
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Recreation 

The  population  influx  would  place  increased  demand  on  recreational 
facilities.    The  residents  of  Sheridan  who  are  accustomed  to  uncrowded 
outdoor  recreational  facilities  expect  to  feel  the  greatest  impact.  For 
example,  many  informants  expressed  the  concern  that  outdoor  recreation 
will  become  too  crowded  and  hunting  unsafe.    They  pointed  out  that  much 
private  land  is  already  being  posted.    People  who  were  indoor  recreation- 
ists  account  for  the  finding  that  49  percent  of  Sheridanites  believed  that 
the  anticipated  impact  of  Decker's  expansion  would  have  no  effect  on 
recreational  opportunities. 

Pub! ic  Safety 
Law  Enforcement 

The  population  influx  associated  with  the  Decker  mine  would  place 
additional  strain  on  an  already  understaffed  police  department.    Table  G-53 
indicates  the  number  of  additional  officers  that  would  be  needed  in 
Sheridan  County  to  provide  coverage  at  the  average  level  in  Wyoming.  If 
both  mines  open,  and  if  existing  shortages  are  corrected,  14  additional 
officers  will  be  needed  in  1976.    These  officers  will  require  equipment, 
e.g.,  patrol  cars,  and  capital  facilities,  such  as  an  enlarged  jail.  The 
survey  respondents  were  asked  how  the  arrival  of  250  new  families,  at 
least  1,000  people,  would  affect  police  protection.    Seventy-five  percent 
indicated  that  this  influx  would  make  it  harder  to  provide  adequate  police 
protection  (see  table  G-54).    In  fact,  many  respondents  pointed  out  that 
there  is  already  an  increase  in  the  number  of  people  who  drink  too  much 
and  a  growing  tendency  of  residents  to  lock  their  cars  and  houses.    It  is 
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Table  G-53 

Projected  Need  for  Law  Enforcement  Officers,  Sheridan  County 


1976  1977  1978  1979  1980 

Projected  Sheridan  County 

population1  20,684       20,684       21,301       21,335  21,426 

Number  of  law9officers 

required^  41  41  43  43  44 

Number  of  law  officers 

currently  in  Sheridan 

County  27  27  27  27  27 

Number  of  additional 

officers  needed  14  14  16  16  17 


'Projected  Sheridan  County  population  assumes  that  both  mines  will  open. 

o 

One  law  officer  per  500,  based  on  national  and  Wyoming  averages  as 

cited  in  Intermountain  Planners  and  Wirth-Berger  Associates,  Powder  River 

Basin  Capital  Facil ities  Study  for  the  Wyoming  Department  of  Economic 
Planning  and  Development,  page  52. 
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also  getting  more  difficult  to  cash  a  check  without  displaying  identifying 
credentials.    In  general,  the  respondents  believed  that  their  feelings 
of  safety  would  depend  largely  upon  what  kinds  of  people  move  into  the 
Sheridan  area--and  that  remains  to  be  seen. 

Fire  Protection 

If  the  population  increase  stimulates  building  or  adds  mobile  homes 
in  an  area  with  inadequate  water  lines,  the  fire  protection  in  these  areas 
may  become  critically  inadequate.    Assuming  that  many  new  mobile  homes  will 
be  located  outside  the  city  limits,  a  great  strain  will  be  put  on  that 
area's  fire  protection  facilities.    These  facilities,  which  are  located  at 
the  airport,  would  need  to  be  strengthened.    When  the  city  engineer's  study 
of  existing  water  mains  is  completed;  the  city  should  have  sufficient 
information  to  judge  the  impact  of  new  construction. 

Social  and  Welfare  Services 
The  population  influx  would  aggravate  the  already  serious  housing 
problem  of  welfare  recipients.    According  to  the  welfare  department 
officials,  the  new  workers  are  outbidding  welfare  recipients  for  the  small 
number  of  available  houses.    This  problem  will  become  more  serious  as  more 
new  workers  move  into  Sheridan  County. 

Health  Services 

The  existing  health  care  personnel  and  facilities  should  be  adequate 
to  take  care  of  the  population  increase  associated  with  the  Decker  expansion. 
However,  this  influx  would  raise  the  area  population  to  the  adequacy  limit 
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for  the  hospital.    As  noted  before,  residents  of  surrounding  counties  use 
the  Sheridan  hospital.    If  these  counties  experience  substantial  population 
increase  without  a  corresponding  increase  in  health  care  facilities,  the 
Sheridan  hospital  will  be  inadequate  to  handle  the  demand.    The  hospital's 
capacity,  not  the  number  of  health  care  personnel,  is  at  present  the  main 
limiting  factor  in  determining  health  care  adequacy  in  Sheridan  County. 

Table  G-55  presents  the  number  of  hospital  beds  needed  to  adequately 
care  for  the  projected  population  of  Sheridan  County.    It  is  not  within  the 
scope  of  this  study  to  project  the  demand  that  will  be  placed  on  the 
Sheridan  hospital  by  residents  of  other  counties.    This  demand  may  be  sub- 
stantial, given  the  shortage  of  medical  facilities  in  surrounding  counties. 

The  ambulance  service  would  experience  increased  demand.    If  the 
Decker  Coal  Company  maintains  an  ambulance  for  its  employees  at  the  mine 
site,  the  existing  ambulance  service  in  Sheridan  should  be  adequate. 
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Table  G-55 

Projected  Need  for  Hospital  Beds,  Sheridan  County 


1980  & 

1976         1977         1978         1979  Beyond 

Projected  population 
of  Sheridan 

County1  20,684       20,684       21,301       21,335  21,426 

Number  of  hospital 
beds  needed 
for  Sheridan 

County2  82  82  85  85  86 


Number  of  beds 

available  for 
patients  of 
surrounding 

counties.3  7  7  4  4  3 


!see  the  demographic  section  of  the  larger  report. 

^Adequacy  standard  of  four  beds  per  1,000  population,  based  on  the 
national  average  of  1,183  patient  days  per  year  per  thousand  of  population, 
multiplied  by  roughly  82  percent  average  occupancy  rate  for  each  hospital. 

Beds  in  excess  of  the  number  needed  to  adequately  serve  the  popula- 
tion of  Sheridan  County. 
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Sampling  and  Survey  Procedures 
Sampling  Procedures 

The  survey  was  limited  to  those  residents  living  within  the  city  of 
Sheridan.    It  was  assumed  that  the  city  of  Sheridan  would  bear  major 
impact  from  a  population  influx  into  the  county. 

Numerous  lists  of  residents  of  Sheridan  were  considered  the  possible 
basis  for  a  random  sample  of  the  city.    None  was  found  to  be  complete. 
It  was  decided  to  use  the  1974  Polk  city  directory  of  residents  in  Sheridan. 

A  sample  size  of  approximately  3  percent  of  all  residential  units  in 
Sheridan  equaled  120  respondents.    These  respondents  were  selected  in 
accordance  with  standard  random  sample  selection  procedure.     A  sample 
of  120  for  the  population  of  Sheridan  provides  data  at  the  95  percent 
confidence  interval  which  is  between  the  .05  and  0.1  precision  levels. 

Survey  Procedures 

The  survey  items  were  developed  according  to  the  needs  of  the  study 
and  according  to  information  gathered  in  previous  interviews  in  the  area. 
The  preliminary  draft  of  the  survey  was  pretested  in  Sheridan  by  three 
interviewers  from  July  27  to  July  31,  1975.    The  survey  was  pretested  on 
randomly  selected  residents  and  selected  knowledgeable  individuals  in  the 
community.    Information  gathered  during  the  pretest  was  used  to  improve 
the  survey  form  and  content. 

The  survey  was  administered  by  three  interviewers  (Raymond  Gold, 
Alice  Sterling,  and  James  Devitt)  during  August  6-16,  1975.    The  survey 
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was  administered  to  any  adult  resident,  i.e.,  over  18  years  old,  in  the 
living  unit.    Interviews  were  conducted  both  during  the  day  and  the 
evening  so  that  working  individuals  would  not  be  excluded.  Replacements 
for  respondents  were  selected  after  a  reasonable  effort  had  been  made  to 
reach  them.    The  procedure  used  was  uniformly  applied  and  designed  to 
minimize  bias. 

The  results  of  the  survey  were  coded  for  computer  analysis  by  the 
interviewers.    After  key  punching  and  verification,  the  data  was  run 
using  the  CROSSTABS  program.    Four  items,  questions  4,  5,  31,  and  89, 
were  cross-tabulated  against  all  other  items.    The  total  of  responses  to 
each  item  on  the  questionnaire  are  presented  in  Appendix  G  beginning  on 
page  G-188.    It  is  physically  impractical  to  present  all  data  from  the 
computer  output.    There  are  over  1,500  tables  on  hand  at  the  institute 
for  Social  Research,  with  literally  millions  of  comparisons  and  cross- 
tabulations  possible  from  the  survey  data. 
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Quest lonnaire 


Interviewer 
Date 


1.  Your  age:  (2  digits  coded  as  1  digit) 

1.  under  20 

2.  20-29 

3.  30-39 

4.  40-49 

5.  50-59 

6.  60-69 

7.  70  and  over 

9.  declined  to  respond 

2.  Sex: 

1.  male 

2.  female 

9.  declined  to  respond 

3.  Occupation  of  head  of  household: 

1.  prof essional /managerial/ supervisory 

2.  retired 

3.  blue  collar 

4.  ranch/farm  worker 

5.  clerical 

6.  not  employed  (other  than  retired) 
9.  declined  to  respond 

4.  Head  of  household's  employer: 

1.  self-employed 

2.  government 

3.  mine-related/Decker 

4.  mine-related/Big  Horn 

5.  mine-related/other  (specify  ) 

6.  other  nongovernment 

7.  NA 

9.  declined  to  respond 

5.  Your  years  of  residence  in  Sheridan  County: 

1.  under  1  year 

2.  more  than  1,  less  than  3  years 

3.  3  but  less  than  5  years 

4.  5-10  years 

5.  much  or  all  of  my  life 
9.  declined  to  respond 
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6. 


How  long  do  you  plan  to  remain  in  the  'heridan  area? 


1.  1  year  or  less 

2.  more  than  1  but  less  than  3  years 

3.  3  years  or  more  but  less  than  5  years 

4.  5-10  years 

5.  the  rest  of  my  life 

6.  don't  know 

9.  declined  to  respond 


7.    Marital  status  of  respondent: 


1.  married,  no  dependent  children 

2.  married,  dependent  children 

3.  not  married,  no  dependent  children 

4.  not  married,  dependent  children 
9.  declined  to  respond 

8.    Type  of  home: 

1.  separate  single  family  home 

2.  apartment,  including  duplex-f ourplex 

3.  mobile  home  (mobile  home  park) 
4-  mobile  home  on  private  lot 

5.  other  (specify)  


9.     declined  to  respond 
9.     Do  you  or  does  head  of  household  own  or  rent  your  residence? 

1.  own 

2.  rent/lease 
9.     declined  to  respond 

ndicate  whether  you  agree,  disagree,  or  are  neutral  about  the  following  descriptions 
f  living  in  Sheridan: 

1.  agree 

2.  disagree 

3.  neutral 

9.     declined  to  respond/don't  know 

10.  job  opportunities  are  good 

11.  people  are  my  kind  of  people 

12.  good  shopping  facilities 

13.  good  recreational  opportunities 

14.  good  community  service,  e.g.,  schools,  law  enforcement 

15.  available  good  housing 
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16.     a  good  place  to  raise  children 


17.  a  good  place  to  retire 

18.  How  would  you  describe  the  people 
associate  with  after  work? 

1. 
2. 
3. 
4. 

5. 
6. 

7. 
8. 
9. 

19.  In 

1.  schools 

2.  police 

3.  fire 

4.  health  care 

5.  water/ sewage 

6.  streets/roads 

7.  city  government 

8.  county  government 

9.  declined  to  respond/don't  know 

20.  Which  would  be  your  second  choice? 


1. 

schools 

2. 

police 

3. 

fire 

4. 

health  care 

5. 

water/ sewage 

6. 

streets/roads 

7. 

city  government 

8. 

county  government 

9. 

declined  to  respond/don't  know 

you  (i.e.,  head  of  household)  usually 


geographical  group  (such  as  a  neighborhood) 
work-related 

voluntary  associations,  e.g.,  church-related  and  secular  clubs 
family-related,  including  own  and  other  families  such  as  parents 
of  children friends 
friends 

informal  interest  groups,  e.g.,  groups  related  to  hobbies,  sports, 
card  playing 

other  (specify)  

don't  know 
declined  to  respond 

Sheridan,  which  one  of  these  services  most  needs  to  be  improved? 


21.    Which  one  of  the  above  services  would  you  be  willing  to  support  with 
more  taxes? 

1.  schools 

2.  police 

3.  fire 

4.  health  care 

5.  water/sewage 

6.  streets/roads 

7.  city  government 

8.  county  government 

9.  declined  to  respond/none 
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22.    Which  would  be  your  second  choice? 


1.  schools 

2.  police 

3.  fire 

4.  health  care 

5.  water/sewage 

6.  streets/roads 

7.  city  government 

8.  county  government 

9.  declined  to  respond/none 


23.    Do  you  know  about  plans  to  enlarge  the  Decker  Coal  Mine? 

1.  no 

2.  vaguely  familiar  (has  heard  about  it) 

3.  knows  something  about  it 

4.  quite  familiar 

9.    declined  to  respond 


24.  Would  you  like  to  know  more  about  these  plans? 

1.  yes 

2.  no 

3.  neutral 

9.  declined  to  respond 

25.  If  250  new  families  (i.e.,  at  least  1,000  people)  move  into  Sheridan 
during  the  next  two  years,  do  you  think  that  part  of  the  increased 
cost  of  services  should  be  paid  by  the. industry  that  employs  the  new 

families? 

1.  agree 

2.  disagree 

3.  there  will  be  no  increased  cost 

4.  neutral 

9.  declined  to  respond 

26.  Has  the  arrival  of  Decker  coal  miners  and  related  workers  increased 
the  cost  of  housing  more  than  it  would  have  increased  as  part  of  a 
national  trend? 


1.  yes 

2 .  no 

3.  don't  know 

9.  declined  to  respond 

27.     In  Sheridan  the  average  rent  for  an  unfurnished,  one-bedroom  apart- 
ment, without  utilities  is: 

1.  about  $100  per  month 

2.  about  $125  per  month 

3.  about  $150  per  month 

4.  about  $175  per  month  or  over 

5.  don't  know 

9.     declined  to  respond 
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28.  [To  be  answered  only  by  and  about  respondents  living  in  rented  quarters.] 
The  rent  for  this  residence  is  $   per    for 

[brief  description  of  dwelling  unit]  

29.  Are  you  or  others  you  know  who  rent  paying  higher  rent  than  two  years 
ago  for  the  same  place? 

1.  yes,  slightly  higher  (less  than  20  percent) 

2.  yes,  much  higher  (20  percent  or  more) 

3.  no 

4.  don't  know 

9.     declined  to  respond 

30.  Property  taxes  in  Sheridan  are    taxes  in  comparable 

communities? 

1.  higher  than 

2.  the  same  as 

3.  lower  than 

4.  don't  know 

9.     declined  to  respond 

31.  State  coal  taxes  and  workers'   income  taxes  at  Decker  Mine  are  payable 
to  Montana  although  most  of  the  workers  live  in  Wyoming.     Local  taxes 
paid  by  the  workers  are  property  and  sales  taxes.    What  can  be  done 
about  the  service  costs  related  to  this  situation? 

1.  Nothing;  moreover,  local  business  gains  and  present  taxes  should 
be  sufficient  to  pay  for  service  to  these  workers. 

2.  Sheridan  will  have  to  levy  a  city  sales  tax. 

3.  The  coal  industry  should  help  pay  these  costs. 

4.  The  states  of  Montana  and  Wyoming  should  help  pay  these  costs. 

5.  The  coal  industry  and  the  two  states  should  jointly  help  pay  these 
costs . 

9.     declined  to  respond 

32.  What  people  or  institutions  are  making  plans  and  decisions  about 
growth  in  Sheridan?     (Select  the  main  one.) 


i. 

city  planning  board 

2. 

county  planning  board 

3. 

state  planning  agency 

4. 

industry 

5. 

private  agencies,  such  as  Powder  River  Resource  Council 

6. 

the  federal  government 

7. 

don't  know 

9. 

declined  to  respond 
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33.  How  well  are  they  doing  it? 

1.  adequately 

2.  inadequately 

3.  it  doesnft  matter;  planning  is  not  effective 

4.  don't  know 

9.  declined  to  respond 

34.  How  satisfied  are  you  with  the  public  (i.e.,  your)  input  into  these 
plans  and  decisions? 

1.  satisfied 

2.  dissatisfied 

3.  neutral 

4 .  don 1 t  know 

9.     declined  to  respond 

35.  How  satisfied  are  you  with  Decker's  input  into  these  plans  and  decisions? 

1.  satisfied 

2.  dissatisfied 

3.  neutral 

4.  don't  know 

9.    declined  to  respond 


Below  are  listed  a  number  of  public  services  available  to  residents  of  Sheridan. 
Would  you  please  indicate  whether  you  are  satisfied  at  present  with  each  of  the 
following  services. 

1.  satisfied 

2.  dissatisfied 

3.  neutral 

4 .  don ' t  know 

9.    declined  to  respond 

  36.  grade  schools 

  37.  high  school 

  38.  police  protection 

  39.  hospital  services 

40.  ambulance  service 
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41. 

sewage  service 

•4/  . 

water  suppxy  system 

c  lin  nn  "i  t"i  cy    f  ap  t  1  i  PC 
o  1  ID  [)  p  X 1  Ife  la^XliUlCo 

A  A 

streets  ana  roaas 

fire  protection 

city  government 

/  "7 

47. 

county  government 

48. 

mental  health  services 

49. 

recreation  facilities 

50. 

service  to  senior  citizens 

51. 

dental  services 

52. 

medical  services 

If  250  new  families  (at  least  1,000  people)  move  into  Sheridan  during  the  next  two 
years,  and  assuming  that  Sheridan's  city  and  county  finances  will  be  about  what  they 
are  now,  how  would  each  of  the  following  services  be  affected?    It  would  be: 

1.  increased  and/or  improved 

2.  decreased  and/or  detrimental  to 

3.  unaffected 

4.  don't  know 
9.  declined  to  respond 

  53.  grade  schools 

  54.  high  school 

  55.  police  protection 

  56.  hospital  services 

  57.  ambulance  service 

  58.  sewage  service 

59.  water  supply  system 

  60.  shopping  facilities 

  61.  streets  and  roads 

  62.  fire  protection 

  63.  city  government 

  64.  county  government 

  65.  mental  health  services 

  66.  recreation  facilities 

  67.  service  to  senior  citizens 

  68.  dental  services 

  69.  medical  services 
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If  250  new  families  (at  least  1,000  people)  move  into  Sheridan,  what  effect  would  that 
have  on  the  following  aspects  of  your  life? 

1.  increase  or  improve 

2.  decrease  or  be  detrimental  to 

3.  no  effect 

4.  don't  know 

9.    declined  to  respond 

  70.    better  and/or  more  secure  job  opportunities 

  71.    recreational  opportunities 

  72.     enjoyment  of  life  in  general 

  73.     feelings  toward  Sheridan 

  74.    feeling  being  a  part  of  the  community  of  Sheridan 

  75.     feelings  of  safety 

If  250  families  (at  least  1,000  people)  move  into  Sheridan,  would  you  agree,  disagree > 
or  be  neutral  toward  the  following  statements? 

1.  agree 

2.  disagree 

3.  neutral 

4.  don't  know 

9.    declined  to  respond 

  76.  There  would  be  more  jobs  in  Sheridan. 

  77.  All  of  us  would  have  to  pay  more  taxes  for  schools. 

  78.  Local  people  would  still  control  decisions. 

  79.  Sheridan  would  be  a  better  place  to  live. 

  80.  The  newcomers  would  be  easily  accepted  into  the  community. 

  81.  The  price  of  housing  would  go  up  sharply. 

  82.  Sheridan  could  handle  that  many  more  people., 
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83.     We  are  interested  in  learning  about  social  change  in  Sheridan.  Which 


one 

of  the  following  items  has  changed  most  in  the  past  three  years? 

1. 

housing  costs 

2. 

other  living  costs 

3. 

employment  opportunities 

4. 

recreational  opportunities 

5. 

community  services  (e.g.,  schools,  police) 

6. 

relationships  between  groups  of  people 

7. 

health-related  services 

8. 

don ' t  know 

9. 

declined  *~o  respond 

Has 

this  change  been  for  the  better  or  worse? 

1. 

better 

2. 

worse 

3. 

neither  better  nor  worse 

4. 

don't  know 

9. 

declined  to  respond 

85.  If  250  families  (at  least  1,000  people)  move  into  Sheridan  in  the  next 
two  years,  which  of  the  following  items  would  be  most  affected  (select 

one)? 

1.  housing  costs 

2.  other  living  costs 

3.  employment  opportunities 

4.  recreational  opportunities 

5.  community  services  (e.g.,  schools,  police) 

6.  relationships  between  groups  of  people 

7.  housing  availability 

8.  health-related  services 

9.  declined  to  respond 

86.  Would  it  be  affected  for  the  better  or  worse? 

1.  better 

2.  worse 

3.  neither  better  nor  worse 

4.  don't  knew 

9.  declined  to  respond 

87 .  Have  the  workers  from  the  present  Decker  Mine  had  any  effect  on  Sheridan? 

1.  yes — I  am  aware  of  them 

2.  no — I  haven't  noticed  them 

3.  don't  know 

9.     declined  to  respond 
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88.  What  has  been  the  principal  effect  of  the  Decker  Coal  Company  on 
Sheridan  (select  one)? 

1.  no  impact 

2.  economically  beneficial 

3.  economically  beneficial  but  socially  detrimental 

4.  increased  rents  and  living  costs 

5.  crowded  service  and  recreational  facilities 

6.  addition  of  more  educated  and  interesting  people 

7.  improvement  in  the  general  housing  situation,  e.g.,  construction 
of  new  housing  and  remodeling  of  old 

8.  don't  know 

9.  declined  to  respond 

89.  Everything  considered,  I  believe  that  approval  should  be  granted  to 
expand  the  Decker  Mine. 

1.  yes 

2.  no 

3.  neutral 

4.  I  need  to  know  more  about  the  expansion  plans  and  the  likely 
consequences 

5.  don't  know 

9.  declined  to  respond 


—  August  1975 
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Questionnaire  Responses 

Reports  the  total  of  responses  to  each  item  on  the  questionnaire.  Four 
items,  questions  4,  5,  31,  and  89,  were  cross-tabulated  against  aJl  other 
items.    A  few  of  these  tabulations  are  presented  in  tables  throughout  the 
text,  (tables  G-36,  G-37,  G-40,  G-41,  G-42,  G-43,  G-44,  G-45,  G-46,  G-48, 
G-52,  G-54). 
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QUESTIONNAIRE  CONCERNING  PROPOSED  EXPANSION  OF  THE  DECKER  MINE: 
ADMINISTERED  TO  A  RANDOM  SAMPLE  OF  SHERIDAN  RESIDENTS 


Percent 
Making 


Response  Choices  Each  Choice 


Your  age: 

under  20   1.7 

20-29    23.3 

30-39    16.7 

40-49    21.7 

50-59    8.3 

60-69    12.5 

70  and  over   15.8 

declined  to  respond   0.0 

Sex: 

male   44.2 

female  '   55.8 

declined  to  respond   0.0 

Occupation  of  head  of  household: 

professional/managerial/supervisory    30.8 

retired  ,   23.3 

blue  collar  .   „   32.5 

ranch/farm  worker   0.8 

clerical   8.3 

not  employed  (other  than  retired)    4.2 

declined  to  respond   0.0 

Head  of  household's  employer: 

self-employed    17.5 

government      14.2 

mine-related/Decker    8.3 

mine-related/Big  Horn   1.7 

mine-related/other  (specify)    0.8 

other  nongovernment   32.5 

NA    21.7 

declined  to  respond   3.3 

Your  years  of  residence  in  Sheridan  County: 

under  1  year    5.8 

more  than  1,  less  than  3  years    5.0 

3  but  less  than  5  years   10.0 

5-10  years    11.7 

much  or  all  of  my  life    67.5 

declined  to  respond   0.0 
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Percent 
Making 


Response  Choices  Each  Choice 


How  long  do  you  plan  lo  remain  in  the  Sheridan  area? 

1  year  or  less   2.5 

more  than  1  but  less  than  3  years   1.7 

3  years  or  more  but  less  than  5  years   1.7 

5-10  years   1.7 

the  rest  of  my  life   85.8 

don't  know   6.7 

declined  to  respond   0.0 

Marital  status  of  respondent: 

married,  no  dependent  children    34.1 

married,  dependent  children    40.0 

not  married,  no  dependent  children    18.3 

not  married,  dependent  children    7.5 

declined  to  respond   0.0 

Type  of  home: 

separate  single  family  home    82.5 

apartment,  including  duplex-f ourplex    12.5 

mobile  home  (mcbile  home  park)   4.2 

mobile  home  on  private  lot   0.0 

other  (specify)   0.8 

declined  to  respond   0.0 

Do  you  or  does  head  of  household  own  or  rent  your  residence? 

own  ,   73.3 

rent/lease   26.7 

declined  to  respond   0.0 

Indicate  whether  you  agree,  disagree,  or  are  neutral  about 
the  following  descriptions  of  living  in  Sheridan: 

job  opportunities  are  good 

agree   36.7 

disagree   46.7 

neutral   13.3 

declined  to  respond/don't  know   3.3 

people  are  my  kind  of  people 

agree   84.2 

disagree   7.5 

neutral   8.3 

declined  to  respond/don't  know   0.0 
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Percent 
Making 


Response  Choices   Each  Choice 


good  shopping  facilities 

agree   65.8 

disagree   25.0 

neutral   9.2 

declined  to  respond/don1 1  know   0.0 

good  recreational  opportunities 

agree   78.3 

disagree   12.5 

neutral   9.2 

declined  to  respond/don't  know   .0.0 

good  community  service,  e.g.,  schools,  law  enforcement 

agree   80.8 

disagree   8.3 

neutral   10.8 

declined  to  respond/don't  know   0.0 

available  good  housing 

agree   7.5 

disagree   83.3 

neutral   7.5 

declined  to  respond/don't  know   1.6 

a  good  place  to  raise  children 

agree   91.7 

disagree   5.0 

neutral   3.3 

declined  to  respond/don1 1  know   0.0 

a  good  place  to  retire 

agree   86.7 

disagree   8.3 

neutral   5.0 

declined  to  respond/don't  know   0.0 

How  would  you  describe  the  people  you  (i.e.,  head  of  house- 
hold) usually  associate  with  after  work? 

geographical  group  (such  as  a  neighborhood)    10.8 

work-related    18.3 

voluntary  associations,  e.g.,  church-related  and  secular 

clubs   10.0 

family-related,  including  own  and  other  families  such  as 

parents  of  children's  friends    22.5 

friends   5.0 

informal  interest  groups,  e.g.,  groups  related  to 

hobbies,  sports,  card  playing    25.0 

other  (specify)   6.7 

don't  know   1.7 

declined  to  respond   0.0 
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Percent 
Making 

Response  Choices   Each  Choice 


In  Sheridan,  which  one  of  these  services  most  needs  to  be 
improved? 

schools   14.2 

police   17.5 

fire   2.5 

health  care   2.5 

water/sewage    6.7 

streets/roads    24.2 

city  government   15.8 

county  government    2.5 

declined  to  respond/don't  know   14.2 

Which  would  be  your  second  choice? 

schools   7.5 

police   16.7 

fire   3.3 

health  care   9.2 

water/sewage    10.0 

streets/roads    7.5 

city  government   14.2 

county  government    5.0 

declined  to  respond/don't  know   26.7 

Which  one  of  the  above  services  would  you  be  willing  to 

support  with  more  taxes? 

schools   41.7 

police    .   .   .  ,   10.8 

fire   2.5 

health  care   9.2 

water /sewage   4.2 

streets/roads    11.7 

city  government   2.5 

county  government    1.7 

declined  to  respond/none    15.8 

Which  would  be  your  second  choice? 

schools   15.0 

police   18.3 

fire   5.8 

health  care   11.7 

water/sewage     *   5.0 

streets/roads    12.5 

city  government   7.5 

county  government    1.7 

declined  to  respond/none    22.5 
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Percent 
Making 


Response  Choices   Each  Choice 


Do  you  know  about  plans  to  enlarge  the  Decker  Coal  Mine? 

no   15.0 

vaguely  familiar  (has  heard  about  it)    47.5 

knows  something  about  it   26.7 

quite  familiar   10.8 

declined  to  respond  -  .  .  .  0.0 

Would  you  like  to  know  more  about  these  plans? 

yes   44.2 

no   25.8 

neutral   30.0 

declined  to  respond   0.0 


If  250  new  families  (i.e.,  at  least  1,000  people)  movo  into 
Sheridan  during  the  next  two  years,  do  you  think  that  part  of 
the  increased  cost  of  services  should  be  paid  by  the  industry 


that  employs  the  new  families? 

agree   74.2 

disagree   15.8 

there  will  be  no  increased  cost   0.0 

neutral   8.3 

declined  to  respond   1.7 

Has  the  arrival  of  Decker  coal  miners  and  related  workers 

increased  the  cost  of  housing  more  than  it  would  have 

increased  as  part  of  a  national  trend? 

yes   69.2 

no   14.2 

don't  know   16.7 

declined  to  respond   0.0 

In  Sheridan  the  average  rent  for  an  unfurnished,  one-bedroom 

apartment,  without  utilities  is: 

about  $100  per  month   19.2 

about  $125  per  month   30.0 

about  $150  per  month   24.2 

about  $175  per  month  or  over-   10.0 

don't  know  *   -  16.7 

declined  to  respond   0.0 

Are  you  or  others  you  know  who  rent  paying  higher  rent  than 

two  years  ago  for  the  same  place? 

yes,  slightly  higher  (less  than  20  percent)    20.8 

yes,  much  higher  (20  percent  or  more)                                 .  50.0 

no   1.7 

don't  know   27.5 

declined  to  respond   0.0 
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Percent 
Making 

Response  Choices   Each  Choice 


Property  taxes  in  Sheridan  are    taxes  in  comparable 

communities? 

higher  than   8.3 

the  same  as  .   «   25.0 

lower  than   16.7 

don't  know   50.0 

declined  to  respond   0.0 

State  coal  taxes  and  workers'  income  taxes  at  Decker  Mine 
are  payable  to  Montana  although  most  of  the  workers  live  in 
Wyoming.     Local  taxes  paid  by  the  workers  are  property  and 
sales  taxes.     What  can  be  done  about  the  service  costs 
related  to  this  situation? 

Nothing;  moreover,  local  business  gains  and  present 
taxes  should  be  sufficient  to  pay  for  service 

to  these  workers;   10.8 

Sheridan  will  have  to  levy  a  city  sales  tax;   0.0 

The  coal  industry  should  help  pay  these  costs;  ....  8.3 
The  states  of  Montana  and  Wyoming  should  help  pay  these 

costs;    15.8 

The  coal  industry  and  the  two  states  should  jointly 

help  pay  these  costs;   58.3 

declined  to  respond   6.7 

What  people  or  institutions  are  making  plans  and  decisions 

about  growth  in  Sheridan?     (Select  the  main  one.) 

city  planning  beard   29.2 

county  planning  board    16.7 

state  planning  agency   4.2 

industry   3.3 

private  agencies,  such  as  Powder  River  Resource  Council  8.3 

the  federal  government    20.8 

don't  know   17.5 

declined  to  respond   0.0 

How  well  are  they  doing  it? 

adequately   20.8 

inadequately    13.3 

it  doesn't  matter;  planning  is  not  effective    0.0 

don't  know   65.0 

declined  to  respond   0.8 
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Percent 
Making 

Response  Choices   Each  Choice 


How  satisfied  are  you  with  the  public  (i.e.,  your)  input 

into  these  plans  and  decisions? 

satisfied   35.8 

dissatisfied    20.0 

neutral   17.5 

don't  know   26.6 

declined  to  respond   0.0 

How  satisfied  are  you  with  Decker's  input  into  these  plans 
and  decisions? 

satisfied   31.7 

dissatisfied    10.8 

neutral   10.0 

don't  know   47.5 

declined  to  respond   0.0 


Below  are  listed  a  number  of  public  services  available  to 
residents  of  Sheridan.     Would  you  please  indicate  whether 
you  are  satisfied  at  present  with  each  of  the  following 
services. 


grade  schools 

satisfied   71.7 

dissatisfied   11.7 

neutral  c  c   .  4.2 

don't  know   12.5 

declined  to  respond   0.0 

high  school 

satisfied   62.5 

dissatisfied    17.5 

neutral   5.8 

don't  know   14.2 

declined  to  respond   0.0 

police  protection 

satisfied   55.8 

dissatisfied    31.7 

neutral   10.8 

don't  know   1.7 

declined  to  respond   0.0 

hospital  services 

satisfied   72.5 

dissatisfied    21.7 

neutral   1.7 

don't  know   4.2 

declined  to  respond   0.0 
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Percent 
Making 


Response  Choices   Each  Cho 


ambulance  service 

satisfied   73.3 

dissatisfied    6.7 

neutral   7.5 

don't  know   12.5 

declined  to  respond   0.0 

sewage  service 

satisfied   74.2 

dissatisfied    15.8 

neutral   5.0 

don't  know   5.0 

declined  to  respond   0.0 

water  supply  system 

satisfied   79.2 

dissatisfied    13.3 

neutral   4.2 

don't  know   3.3 

declined  to  respond   0.0 

shopping  facilities 

satisfied   66.7 

dissatisfied    26.7 

neutral   6.7 

don't  know   0.0 

declined  to  respond   0.0 

streets  and  roads 

satisfied   50.0 

dissatisfied    34.2 

neutral   15.0 

don't  know   0.8 

declined  to  respond   0.0 

fire  protection 

satisfied   84.2 

dissatisfied    8.3 

neutral   1.7 

don't  know   5.8 

declined  to  respond   0.0 

city  government 

satisfied   41.7 

dissatisfied    34.2 

neutral  .   12.5 

don't  know   11.7 

declined  to  respond   0.0 
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Percent 
Making 


Response  Choices  Each  Choice 


county  government 

satisfied   55.0 

dissatisfied    15.0 

neutral   15.0 

don't  know   15.0 

declined  to  respond   0.0 

mental  health  services 

satisfied   73.3 

dissatisfied    6.7 

neutral   5.0 

don't  know   15.0 

declined  to  respond   0.0 

recreation  facilities 

satisfied   74.2 

dissatisfied    19.2 

neutral   5.0 

don't  know  «  .  .  1.7 

declined  to  respond   0.0 

service  to  senior  citizens 

satisfied   80.8 

dissatisfied    6.7 

neutral   5.8 

don't  know   6.7 

declined  to  respond   0.0 

dental  services 

satisfied   87.5 

dissatisfied    4.2 

neutral   3.3 

don't  know   5.0 

declined  to  respond   0.0 

medical  services 

satisfied   80.0 

dissatisfied    10.0 

neutral   5.8 

don't  know   4.2 

declined  to  respond   0.0 


If  250  new  families  (at  least  1,000  people)  move  into 
Sheridan  during  the  next  two  years,  and  assuming  that 
Sheridan's  city  and  county  finances  will  be  about  what  they 
are  now,  how  would  each  of  the  following  services  be 
affected?    It  would  be: 
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Percent 
Making 


Response  Choices   Each  Choice 


grade  schools 

increased  and/or  improved    2.5 

decreased  and/or  detrimental  to    72.5 

unaffected   8.3 

don't  know   15.0 

declined  to  respond   1.7 

high  school 

increased  and/or  improved    4.2 

decreased  and/or  detrimental  to    65.0 

unaffected   12.5 

don't  know   15.8 

declined  to  respond   2.5 

police  protection 

increased  ,md/or  improved    5.8 

decreased  and/or  detrimental  to    75.8 

unaffected   10.0 

don't  know   5.7 

declined  to  respond   1.7 

hospital  services 

increased  and/or  improved    7.5 

decreased  and/or  detrimental  to    60.8 

unaffected   17.5 

don't  know   11.7 

declined  to  respond   2.5 

ambulance  service 

increased  and /or  improved    10.8 

decreased  and/or  detrimental  to    43.3 

unaffected   29.2 

don't  knov.T   14.2 

declined  to  respond   2.5 

sewage  service. 

increased  and/or  improved    5.8 

decreased  and/or  detrimental  to    61.7 

unaffected   11.7 

don't  know   18.3 

declined  to  respond   2.5 

water  supply  system 

increased  and/or  improved    8.3 

decreased  and/or  detrimental  to    59.2 

unaffected   14.2 

don't  know   15.8 

declined  .:c  respond   2.5 
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Percent 
Making 


Response  Choices  Each  Choice 


shopping  facilities 

increased  and/or  improved    20.0 

decreased  and/or  detrimental  to    47.5 

unaffected  *   22.5 

don't  know   7.5 

declined  to  respond   2.5 

streets  and  roads   

increased  and/or  improved    10.8 

decreased  and/or  detrimental  to    57.5 

unaffected  ,   .  17.5 

don't  know   11.7 

declined  to  respond   2.5 

fire  protection 

increased  and/or  improved    10.8 

decreased  and/or  detrimental  to    55.8 

unaffected   19.2 

don't  know   11.7 

declined  to  respond   2.5 

city  government 

increased  and/or  improved                                         ...  10.0 

decreased  and/or  detrimental  to    41.7 

unaffected   25.0 

don't  know  ,   20.8 

declined  to  respond     ...<.  »   ,   ,   -  2.5 

county  government 

increased  and/or  improved    10.0 

decreased  and/or  detrimental  to  ,   .  .   .  34.2 

unaffected   28.3 

don't  know   25.0 

declined  to  respond  °.  .   .   *  .  .  2.5 

mental  health  services 

increased  and/or  improved                                            ..  10.0 

decreased  and/or  detrimental  to    36.7 

unaffected   29.2 

don't  know   21.7 

declined  to  respond   2.5 

recreation  facilities 

increased  and/or  improved    9.2 

decreased  and/or  detrimental  to    55.0 

unaffected   20.0 

don't  know   13.3 

declined  to  respond   2.5 
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Percent 
Making 


Response  Choices   Each  Choice 


service  to  senior  citizens 

increased  and/or  improved    12.5 

decreased  and/or  detrimental  to    23.3 

unaffected   47.5 

don't  know   14.2 

declined  to  respond   2.5 

dental  services 

increased  and/or  improved    11.7 

decreased  and/or  detrimental  to    40.8 

unaffected   32.5 

don't  know   12.5 

declined  to  respond   2.5 

medical  services 

increased  and/or  improved    10.8 

decreased  and/or  detrimental  to    47.5 

unaffected   27.5 

don't  know   11.7 

declined  to  respond   2.5 


If  250  new  families  (at  least  1,000  people)  move  into 
Sheridan,  what  effect  would  that  have  on  the  following 
aspects  of  your  life? 

better  and/or  more  secure  job  opportunities 


increase  or  improve   25.8 

decrease  or  be  detrimental  to   19.2 

no  effect   51.7 

don't  know   2.5 

declined  uo  respond   0.8 

recreational  opportunities 

increase  or  improve   5.0 

decrease  or  be  detrimental  to   40.8 

no  effect   49.2 

don't  know   3.3 

declined  to  respond   1.7 

enjoyment  of  life  in  general 

increase  or  improve   5.8 

decrease  or  be  detrimental  to   30.0 

no  effect   61.7 

don't  know   1.7 

declined  to  respond   0.8 
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feelings  toward  Sheridan 

increase  or  improve   6.7 

decrease  or  be  detrimental  to   16.7 

no  effect   73.3 

don't  know   2.5 

declined  to  respond   0.8 

feeling  being  a  part  of  the  community  of  Sheridan 

increase  or  improve   7.5 

decrease  or  be  detrimental  to   14.2 

no  effect   74.2 

don't  know   3.3 

declined  to  respond   0.8 

feelings  of  safety- 
increase  or  improve   1.7 

decrease  or  be  detrimental  to   56.7 

no  effect   36.7 

don '  t  know   4.2 

declined  to  respond   0.8 

If  250  families  (at  least  1,000  people)  move  into  Sheridan, 
would  you  agree,  disagree,  or  be  neutral  toward  the  following 
statements? 

There  would  be  more  jobs  in  Sheridan. 

agree   54.2 

disagree   38.3 

neutral   4.2 

don't  know   3.3 

declined  to  respond   0.0 

All  of  us  would  have  to  pay  more  taxes  for  schools. 

agree      79.2 

disagree   12.5 

neutral   3.3 

don't  know   5.0 

declined  to  respond   0.0 

Local  people  would  still  control  decisions. 

agree      59.2 

disagree   22.5 

neutral   3.3 

don't  know   15.0 

declined  to  respond   0.0 
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Sheridan  would  be  a  better  place  to  live. 

agree   11.7 

disagree   45.0 

neutral   32.5 

don't  know   10.8 

declined  to  respond   0.0 

The  newcomers  would  be  easily  accepted  into  the 
community. 

agree   49.2 

disagree   25.0 

neutral  .   11.7 

don't  know   14.2 

declined  to  respond   0.0 

The  price  of  Lousing  would  go  up  sharply. 

agree   80.8 

disagree   12.5 

neutral   2.5 

don't  know   4.2 

declined  to  respond   0.0 

Sheridan  could  handle  that  many  more  people. 

agree   36.7 

disagree   40.8 

neutral   8.3 

don't  know   14.2 

declined  to  respond   0.0 

We  are  interested  in  learning  about  social  change  in  Sheridan. 
Which  one  of  the  following  items  has  changed  most  in  the  past 
three  years? 

housing  costs    55.0 

other  living  coses   26.7 

employment  opportunities    6.7 

recreational  opportunities    0.8 

community  services  (e.g.,  schools,  police)    0.0 

relationships  between  groups  of  people    1.7 

health-relatea  services    0.8 

don't  know   7.5 

declined  to  respond   0.8 

Has  this  change  been  for  the  better  or  worse? 

better   7.5 

worse   80.0 

neither  better  nor  worse    3.3 

don't  know   7.5 

declined  to  respond   1.7 
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If  250  families  (at  least  1,000  people)  move  into  Sheiidan 
in  the  next  two  years,  which  of  the  following  items  would  be 
most  affected  (select  one)? 

housing  costs    21.7 

other  living  costs   8.3 

employment  opportunities    6.7 

recreational  opportunities    0.8 

community  services  (e.g.,  schools,  police)    10.0 

relationships  between  groups  of  people                              .  2.5 

housing  availability    47.5 

health-related  services    0.0 

declined  to  respond   2.5 

Would  it  be  affected  for  the  better  or  worse? 

better   3.3 

worse   91.7 

neither  better  nor  worse    0.0 

don ' t  know   2.5 

declined  to  respond   2.5 

Have  the  workers  from  the  present  Decker  Mine  had  any  effect 
on  Sheridan? 

yes — I  am  aware  of  them   57.5 

no — I  haven't  noticed  them  «  .  .  .  31.7 

don't  know   10.8 

declined  to  respond  .........                         ...  0.0 

What  has  been  the  principal  effect  of  the  Decker  Coal  Company 

on  Sheridan  (select  one) ? 

no  impact  ........                         .........  0.8 

economically  beneficial    34.2 

economically  beneficial  but  socially  detrimental    ...  5.8 

increased  rents  and  living  costs    36.7 

crowded  service  and  recreational  facilities    4.2 

addition  of  more  educated  and  interesting  people  ...  1.7 
improvement  in  the  general  housing  situation,  e„g., 

construction  of  new  housing  and  remodeling  of  old     .  2.5 

don't  know   12.5 

declined  to  respond   1.7 
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Everything  considered,  I  believe  that  approval  should  be 

granted  to  expand  the  Decker  Mine. 

yes   51.7 

no   6.7 

neutral   1.7 

I  need  to  know  more  about  the  expansion  plans  and  the 

likely  consequences    35.0 

don 1 1  know   5.0 

declined  to  respond   0.0 
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JVdy  6,  1975 


Mr.  Jack  Reed 
Decker  Coal  Company 
Sheridan,  Wyoming  82801 


Dear  Mr.  Reed: 

Enclosed  is  the  preliminary  report  concerning  the  results  of  the 

archaeological  survey  of  east  and  west  Decker  tracts.    In  essence 

the  survey  has  been  completed -with  the  exception  of  those  BLM  lands 

described  in  the  introduction  of  the  report.    These  lands  will  be 

conpleted  as  soon  as  an  antiquity  permit  is  received  from  the 
Department  of  the  Interior,  Washington,  D.C. 

A  signed  certificate  indicating  compliance  with  antiquity  require- 
ments will  be  forthcoming  from  the  Montana  College  of  Mineral  Science 
and  Technology  Foundations  Mineral  Research  Center  as  soon  as  possible. 


Sincerely?  yours, 


B.  Fredlund 
ject  Director 


LBF/kg 
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PRELIMINARY  REPORT 
ARCHAEOLOGICAL  SURVEY  ON 
DECKER  COAL  COMPANY  LANDS 
BIG  HORN  COUNTY 
MONTANA 


By 

Lynn  Berry  Fredlund 
June  31,  1975 


Montana  College  of  Mineral  Science 
and  Technology  Foundation 
Mineral  Research  Center 
P.  0.  Box  3708 
Butte,  Montana  59701 
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Introduction 

Due  to  unfavorable  weather  conditions  the  archaeological  survey 
on  Decker  Coal  Company  lands  in  Big  Horn  County,  Montana,  was  not 
started  until  June  13,  1975.     It  was  completed  on  June  27,  1975.  A 
total  of  14  prehistoric  archaeological  sites  were  located  and  examined 

closely  or  were  tested  to  determine  whether  further  excavation  or 

V 

other  work  should  be  recommended-     One  site  was  mapped  with  instruments; 

one  will  be  tested  extensively,  and  the  others  were  systematically 

collected.     The  following  report  is  based  on  preliminary  analysis  of 

the  site  reports  and  the  materials  collected.     All  areas  were  covered 

except:  N  %  of  SW  \  and  the 

N  \  of  SE  \  of  Section  3, 
Ne£  of  SE%  and  the 

SW%  of  NE^  of  Section  4  of  T9S,  R40E;  and 
SE%  of  SW%  of  Section  34,  T8S ,  R40E 

where  the  surface  is  owned  by  the  Bureau  of  Land  Management.  (These 
lands  will  be  surveyed  immediately  upon  receipt  of  the  permit  from  the 
archaeological  division  of  the  National  Park  Service.)     This  report  is 
designed  to  provide  basic  data  derived  from  the  field  work  and  obser- 
vation only.     The  final  comprehensive  report  will  include  data  f  rom 
laboratory  analysis  and  additional  library  research. 

1/     See  figure  63 
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Topography  and  Ecology  of  the  Surveyed  Area 

The  topography  of  both  east  and  west  Decker  survey  units  are 
characterized  by  rolling  grasslands,  some  of  which  are  under  cultivation. 
Ridges  are  separated  by  intermittent  flowing  streams  that  dissect  the 
lower  bench  lands.     Tongue  River  member  sandstone  protrudes  from  the 
hills.     Scoria,  clinker  and  porcellanite  often  cap  the  higher  ridges 
and  rim  rocks.     The  latter  material,  "porcellanite",  is  the  primary 
lithic  material  type  utilized  for  tools  by  the  prehistoric  inhabitants 
of  southcentral  Montana. 

Despite  the  current  wet  spring,  the  west  Decker  region  has  very 
little  running  water.     Pearson  Creek,  the  only  major  drainage  running 
through  the  survey  area,  remains  dry.    The  east  Decker  portion  is 
dissected  by  several  creeks  and  dry  washes  such  as  Coal  Creek.  However, 
the  major  drainage  of  this  survey  unit  is  Deer  Creek.    This  creek 
currently  has  pockets  of  water  from  small  springs  or  seeps  throughout 
its  length.     Possibly  the  Tongue  River  Reservoir  feeds  these  seeps 
for  most  of  the  year.    What  the  flow  in  Deer  Creek,  as  well  as  other 
creeks  in  the  area,  might  have  been  in  the  past  is  difficult  to  say 
because  all  have  changed  considerably  since  the  historic  period  began. 
What  the  pattern  was  in  the  prehistoric  past  is  not  known. 

In  general,  the  survey  areas  can  be  divided  into  several  broad 
ecological-topographic  units:     the  open  grasslands;  a  stream-side  zone 
along  the  creeks  and  dry  washes  characterized  by  lush  and  varied  grass 
species,  box  elder  and  cottonwood;  and  the  rolling  ridges  and  benches  along 
the  creeks  of  west  Decker  which  are  characterized  by  outcrops  of  scoria, 
porcellanite  and  occasional  shelf-like  and  stone  outcrops.     Usually  the 
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areas  are  vegetated  by  range  grasses  and  sage  with  scattered  juniper 
growing  on  ridge  edges  of  the  Deer  Creek  valley. 

The  distribution  of  sites  within  these  ecological-topographic 
units  is  interesting  in  that  no  sites  were  located  on  the  open 
grasslands.    All  were  situated  within  the  rolling  hills  or  juniper 
covered  areas.     On  the  west  Decker  portion  the  sites  were  found  in 
the  grassy  hills  and  several  along  the  rimrocks  on  the  western  edge 
of  the  survey  area. 

Methods  and  Techniques 

The  entire  survey  area  was  covered  systematically  by  trained  persons 
walking  designated  areas  each  day.     Each  site  located  was  recorded  on  a 
site  survey  form  which  will  be  kept  on  file  at  the  Mineral  Research 
Center,  Montana  College  of  Mineral  Science  and  Technology,  Butte, 
Montana.    A  copy  will  be  sent  to  the  central  archaeological  site  files 
at  the  Department  of  Anthropology,  University  of  Montana,  Missoula, 
Montana.     Further  information  on  each  site  and  the  area  covered  by  each 
individual  surveyor  is  included  in  their  daily  field  notes  which  will 
also  be  on  file  at  the  Mineral  Research  Center  in  Butte.  Daily 
records  of  the  area  covered  by  each  surveyor  are  marked  on  USGS  maps 
as  well  as  each  site  located. 

Each  site  was  then  revisited  by  the  principal  investigator  who 
supervised  the  testing,  mapping  and  collection  of  the  site.  These 
decisions  were  based  on  the  amount  and  the  type  of  features  and/or 
artifacts  noted  as  well  as  the  extent  of  the  deposit.     When  w arrant ed, 
a  ten  cm.  diameter  hole  was  drilled  to  a  depth  of  three  feet  with  a 
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power  auger  in  order  to  test  for  subsurface  deposits.     Locations  which 
looked  as  if  cultural  material  might  have  been  buried  by  alluviation 
or  other  means  were  also  tested  in  this  manner. 

Only  one  site  warranted  extensive  testing.     Due  to  the  presence 
of  firecracked  rock  it  was  hoped  that  charcoal  for  radiocarbon  dating 
might  be  obtained  as  well  as  information  on  the  type  of  hearths  built. 
This  testing  will  be  continued. 


The  Sites 

A  brief  description  of  each  site  follows  including  a  preliminary 
comment  on  the  activity  associated  with  the  site  such  as  "look  out", 
"occupation",  etc.     These  labels  are  based  primarily  on  the  topographic 
location  and  an  initial  look  at  the  tools  recovered.     Further  analysis 
should  clarify  these  functional  labels.     Names  as  well  as  numbers  are 
given  to  each  site.     The  names,  which  are  given  by  the  individual  who 
discovers  the  site,  are  basically  used  as  mnemonic  devices  to  help 
differentiate  the  sites. 


24B  H1510      Three  Deer  Tipi  Rings 

Location:  West  Decker.  T9S,  R40E,  NE^;  of  SE^  of  Section  4 
Elevation:     3520  feet  Type:  Occupation 


Two  tipi  rings  were  found  on  the  ridge  which  runs  parallel  to  and 
north  of  Pearson  Creek.     The  vegetation  is  consistent  with  the  sur- 
rounding grasslands,  consisting  of  range  grasses,  scattered  Rhus  trilobata , 
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cactus  and  several  species  of  sage.    Very  few  flakes  or  stone  tools 
were  observed  but  two  fragments  of  bifacially  worked  tools  of  basalt 
and  one  of  quartzite  were  picked  up. 

The  site  was  mapped  and  combed  carefully  for  any  tools  and  lithic 
debris.     Photos  were  taken  of  the  site  area. 

24BH1511        All  Gone  Site 

Location:    West  Decker.     T9S,  R40E,  NW^  of  NW^  of  Section  34 
Elevation:     3500  feet  Type:     Hide  preparation  activity 

Three  scrapers,  three  bifacially  flaked  tools,  one  bifacially 
flaked  preform  and  one  large  (13  cm.)  well  made  bifacially  flaked 
quartzite  knife  or  spear  point  were  picked  up  and  their  locations 
carefully  noted.     Only  three  or  four  flakes  of  detritus  were  noted, 
which  seems  to  indicate  that  little  or  no  sharpening  or  manufacture  of 
tools  was  carried  out  at  the  site.     All  cultural  material  was  located 
on  a  red  bench  just  off  the  road  to  the  Tongue  River  Reservoir  camping 
area.     The  surface  was  deflated  and  sandstone  and  shale  comprised  the 
floor  of  the  site.    Vegetation  was  very  sparse  with  a  few  clumps  of 
grasses,  sage  and  junipers. 

The  site  area  was  photographed  and  a  total  pick-up  and  sketch  map 
were  made.     This  site  is  located  above  24BH1062,  a  site  reported  by 
Tom  Haberman  in  1972  Archaeological  Survey  in  the  Decker/Birney  Area  of 
Big  Horn  County,  Southeastern  Montana. 

24B  H1512        Fat  Albert  Site 
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Location:  West  Decker.  T8S,  R40E,  SE\  of  the  S\J\  of  Section  33. 
Elevation:     3520  feet         Type:  Lookout 


Located  on  two  small  knolls  on  the  ridges  west  of  the  main  highway, 
this  site,  because  of  its  wide  scatter  of  material,  is  probably  a 
lookout  site.     The  scatter  of  artifacts  covers  an  area  about  100  meters 
along  the  ridge  and  20  meters  back  from  the  edge.    Within  this  area 
there  are  several  concentrations  of  porcellanite  flakes.    No  tools  of 
any  kind  were  found.    The  vegetation  is  typical  of  all  the  ridges  and 
knolls  in  the  area;  sagebrush,  cheat  grass  and  various  other  flowering 
plants. 

Photographs  were  taken  of  the  site  area. 
24BH1513      Puppy  Site 

Location:    West  Decker.     T8S,  R40E,  SW^  of  SW^;  of  Section  33. 
Elevation:     3505  feet         Type:  Lookout 

Also  on  a  knoll  not  far  from  24BH  1512,  is  this  grass  and  sage 
covered  knoll  which  has  flakes  of  porcellanite  extending  out  from  the 
high  point  of  the  knoll.     The  flakes  are  sparsely  scattered  over  an 
area  of  about  3600  square  meters.     No  tools  were  noted. 

Photographs  were  taken  of  the  area. 

24BH1514      Knoll  Site 

Location:    West  Decker.     T8S,  R40E,  NE%  of  SW^;  of  Section  33. 
Elevation:     3600  feet        Type:  Lookout 
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In  a  saddle  between  two  higher  scoria  covered  points  on  a  high 
ridge  just  off  the  main  Decker  highway  is  a  small  concentration  of 
flaking  detritus.    Although  there  are  porcellanite  outcrops  on  these 
ridges,  there  are  actually  few  concentrations  of  chipping  debris. 
Usually,  as  is  the  case  with  1512  and  1513,  the  chipping  is  noted  on 
the  tops  of  knolls  and  is  in  a  saddle  perhaps  to  escape  the  wind. 

A  systematic  pick-up  was  conducted,  and  the  site  was  photographed 
and  a  sketch  map  made. 

24BH1515      Lost  and  Found  Site 

Location:    West  Decker.     T8S,  R40E,  SW%  of  NW%  of  Section  33. 
Elevation:     3580  feet  Type:     Occupation  and  Lookout. 

On  the  northern  edge  of  a  high  scoria  and  porcellanite  covered 
ridge  west  of  the  old  Tongue  River  Mine  were  a  number  of  tools  and  a 
scattering  of  flakes.     The  distribution  of  these  artifacts  is  widely 
distributed  over  approximately  3000  square  meters  but  most  of  the  tools 
were  on  the  north  edge  of  the  hill  which  looks  over  the  wide  grassy 
plain  below.     A  systematic  pick-up  was  conducted  and  each  artifact 
was  noted  as  to  its  location  on  the  site.    No  sharpening  or  retouch 
flakes  were  observed  on  the  surface  or  in  the  ant  piles.  Consequently, 
there  seem  to  have  been  two  activities  going  on;  primary  percussion  and 
camping  or  occupation  activity,  which  was  indicated*  by  the  plano- 
convexed  scraper  and  knife.     The  vegetation  was  mostly  sage  and  range 
grasses  with  a  large  area  of  cheat  grass  on  the  south  side  of  the 
high  point  where  cattle  have  apparently  selected  to  stand. 
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Controlled  collection  of  all  artifacts  was  carried  out,  sketch 
maps  made  and  the  site  location  photographed. 

24BH1517      Yellow  Patch  Site 

Location:     West  Decker.     T8S,  R40E,  south  center  of  SW%  of  Section  34. 
Elevation:     3500  feet         Type:  Occupation 

Flakes  and  tools  were  found  sparsely  scattered  over  an  area  75 
meters  long  and  the  width  of  the  ridge  (40  meters) .     The  vegetation 
is  sparse  and  the  soil  is  quite  rocky  with  sandstone  and  clinker. 
Porcellanite  outcrops  are  just  to  the  west  of  the  site.     Part  of  the 
site  is  within  the  B.L.M.  unsurveyed  area  and  thus  the  site  has  not 
been  completely  surveyed  and  recorded. 

24BH1518      Juniper  site 

Location:    West  Decker.     T9S,  R40E,  SE%  of  the  SEk  of  the  NW^  of 
Section  4. 

Elevation:     3540  feet        Type:     Occupation  site 

A  small  scattering  of  flakes  was  found  on  the  lobe  of  the  second 
bench  above  Pearson  Creek,  just  to  the  east  of  the  highway.  Vegetation 
is  sparse  and  has  been  partially  covered  seasonally  by  silt  from  the 
slopes  above.  There  is  one  lone  juniper  on  the  slope  to  the  north  of 
the  site.  The  surface  is  an  erosional  deposit  from  the  scoria  capped 
hill  to  the  north  of  this  site  but  the  knoll  or  lobe  that  the  site  is 
on  is  covered  by  sandstone  shelf  rock.     One  tool,  a  straight  based, 
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small,  corner-notched  point  was  also  found. 

The  site  was  totally  collected  in  twelve,  5  meter  squares,  and 
was  photographed  and  mapped. 

24BH1519      Sonnamaker  Complex 

Location:     East  Decker.     T9S,  R41E,  SE^  of  SW%  of  Section  5. 

Elevation:     3540-3664  feet      Type:     Lookout,  chipping  station,  Rock  pile 

On  the  western  end  of  a  sandstone  outcrop  just  west  of  a  red 
clinker  capped  butte  a  concentration  of  porcellanite  flakes  was  found. 
On  the  high  clinker-capped  butte  was  a  rock  pile  with  lichen  connecting 
the  rocks.     Another  rock  pile  is  on  the  north  bank  of  Deer  Creek,  which 
also  appears  to  be  quite  old,  although  there  is  no  connecting  lichen 
growing  on  these  rocks.     Several  flakes  were  found  near  this  rock  pile 
of  porcellanite  and  chert.     Near  the  east  end  of  the  sandstone  outcrops 
a  corner-notched  point  with  an  excurvate  base  was  found.     All  of  these 
features  and  artifacts  being  in  such  a  close  area,  yet  not  particularly 
distinctive  individually,  were  grouped  into  a  complex  as  opposed  to  a 
site. 

All  flakes  were  picked  up  and  the  area  photographed.     Sketch  maps 
were  made  of  the  area. 

24BH1521      Bad  Water  Site 

Location:     East  Decker.     T9S,  R41E,  NW%  of  the  NE%  of  Section  5. 
Elevation:     3620  feet        Type:     Occupation- temporary 
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Along  a  well  washed  slope  of  gray  clay  just  before  the  ridge 
rises  to  a  clinker-capped  hill  this  small  scattering  of  flakes  and 
tools  was  found.     At  the  moment  it  is  opposite  a  small  reservoir  which 
contains  water  but  it  is  doubtful  if  the  draw  contained  water  much  of 
the  year.     The  flake  concentration  is  scattered  over  an  area  about  6 
meters  by  8  meters.    Vegetation  is  sparse  and  consists  of  range 
grasses,  sage  and  juniper  growing  on  the  north  slope  off  the  ridge 
of  the  site.     Two  scrapers  and  several  flakes  were  found. 

A  sketch  map  showing  the  location  of  each  artifact  and  tool  was 
made  along  with  a  total  pick-up  of  the  site.     Photographs  of  the  site 
and  the  area  were  also  made. 

24BH1520      Deer  Creek  Rock  Structures 

Location:    East  Decker.     T9S,  R40E,  SE£  of  SW^;  of  Section  1. 
Elevation:     3460  feet        Type:     Rock  structure 

Two  rock  structures  made  of  sandstone  slab  rock  on  the  lobe  edges 
of  the  second  bench  above  Deer  Creek  were  located.     One,  on  the  southern 
edge  of  the  grassy  knoll,  was  constructed  (perhaps  recently)  around 
the  same  time  that  an  adjacent  rock  pile  with  a  wooden  stick  was  made. 
This  one  was  a  square  approximately  2  meters  square  with  the  lower 
(southeastern)  side  open.     The  other  one  appears  to  be  considerably 
older  although  there  are  no  connecting  lichens,  and  it  utilizes  the 
sandstone  rock  from  the  immediate  area.     This  one  opens  definitely  to 
the  west  and  is  roughly  U-shaped.     It  is  possibly  a  vision  quest 
structure  but  it  does  not  fit  the  normal  pattern  since  they  are  usually 
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on  a  higher  point  and  open  to  the  east.     The  function  of  this  rock 
structure  is  unknown. 

The  structures  have  been  mapped  and  photographed. 

24BH1516      Darby  Site 

Location:     East  Decker.     T9S,  R41E,  NE%  of  the  NW^  of  Section  7. 
Elevation:     3440  feet        Type:     Specific  activity  area 

This  site  was  identified  by  the  discovery  of  two  stone  tools 
found  within  a  5  meter  square  area  with  no  flakes  or  any  other 
evidence  of  prehistoric  activity  within  a  considerable  distance  (see 
Figure  1).     One  flake  of  a  yellow  chalcedony  with  black  dendrites  was 
retouched  on  the  end  to  make  a  perforator.     The  other  flake  of  yellow 
chert  with  black  dendrites  was  retouched  and  its  function  is  unknown. 
These  two  tools  were  located  on  a  sandstone  cliff  on  the  south  edge  of 
Deer  Creek.     It  is  the  middle  cliff  of  three  fairly  distinct  sandstone 
cliffs  about  a  mile  from  the  reservoir.     They  are  the  only  sandstone 
cliffs  near  Deer  Creek  although  there  are  numerous  dirt  cut  banks. 
The  surface  of  the  site  is  range  grasses,  sage,  and  cactus  with  numerous 
juniper  trees  around  the  edges  of  the  cliff.     The  view  of  the  valley  is 
excellent  but  the  presence  of  only  two  tools  and  nothing  more  indicates 
that  a  very  specific  activity  was  performed  at  this  location. 

A  sketch  map  was  made  and  the  general  area  photographed. 

24BH1523      LSA  Factory  Site 

Location:     East  Decker.     T9S,  R41E,  NW£  of  the  SV\  of  Section  5. 
Elevation:  3600  feet  Type:     Quarry-workshop  site 
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On  the  ridge  crests  of  two  hills  above  the  Deer  Creek  valley  is 
an  outcropping  of  fused  or  non-volcanic  natural  glass  (NVN  Glass) .  This 
material  occurs  in  nodules  from  one  cm.     in  diameter  to  5  cm.  The 
main  areas  of  the  outcrops  appear  to  be  around  the  edge  of  the  ridge 
below  the  scoria  rock  and  above  the  shelf  sandstone.     The  material  is 
generally  green  -  gray  -  black  with  some  pieces  of  red  and  yellow. 
There  are  areas  where  it  appears  that  considerable  working  of  the 
material  by  prehistoric  people  occurred.     These  areas  are  located  near 
the  actual  outcrops.     The  vegetation  here  is  similar  to  other  ridge  tops 
with  range  grasses  and  sage  predominating  although  some  juniper  is  on 
the  slopes. 

The  site  was  mapped  with  instruments  and  specific  units  were 
totally  collected.     The  area  of  the  site  was  also  photographed. 


24BH1524    Scobie  Site 

Location:  East  Decker.  T9S,  R41E,  NW%  of  the  SW^;  of  Section  6 
Elevation:     3600  feet        Type:  Occupation 


This  site  is  located  along  the  top  of  a  ridge  on  the  north  side  of 
Deer  Creek.     The  cultural  debris  consists  of  flakes  of  porcellanite, 
fused  glass,  and  cherts,  as  well  as  quartzite  river  cobbles  cracked 
from  heat.     The  deposits  run  approximately  100  meters  along  the  ridge 
crest  but  are  generally  concentrated  within  an  area  about  35  meters 
long  by  15  meters  wide.     The  surface  of  the  site  is  covered  with  range 
grasses  and  yucca  at  one  end  of  the  main  concentration  of  material, 
while  lone  junipers  are  found  around  the  edges  of  the  slopes.  Two 
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projectile  points  and  several  other  tools  were  found;  these  have  all 
been  noted  on  the  sketch  map. 

A  complete  pick-up  of  the  main  area  of  concentration  was  done  in 
5  meter  square  units.    Within  two  of  these  units  a  number  of  cracked 
and  crazed  quartzite  river  cobbles  were  noted.     In  hopes  of  locating 
charcoal  for  radiocarbon  dating,  further  testing  will  be  conducted 
on  the  site.    Also,  some  indication  of  the  hearth  styles  used  should  be 
evident  unless  the  site  has  been  too  badly  washed  and  eroded.  The 
site  has  been  sketch  mapped  and  photographed. 

Four  other  sites  were  located  just  outside  the  survey  area  on 
the  East  Decker  section.    These  were  recorded  and  noted  on  the  map 
but  will  not  be  discussed  in  this  report.     One  site,  24BH1057  was 
previously  reported  by  Haberman,  1972  (ibid). 
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Summary 

From  the  distribution  of  prehistoric  sites  found  on  the  Decker 
survey  several  factors  were  apparent  relating  to  the  choice  of  areas  for 
camping  and  other  activities.     A  large  percentage  of  the  sites  are 
located  near  either  shelf-like  or  massive  sandstone  outcroppings. 
Most  of  the  sites,  however,  are  located  on  the  grassy  ridges  or  the 
broken  scoria-capped  rimrock.    None  were  located  on  the  open  grasslands. 

Another  factor  of  commonality  which  these  sites  often  have  is  that 
they  are  on  the  south  facing  slopes  of  the  ridges.     For  instance,  no 
sites  were  found  along  the  rimrocks  and  hills  to  the  south  of  Deer 
Creek  along  the  edge  of  the  survey  boundary,  yet    numerous  sites  were 
found  in  the  hills  on  the  north  side  of  the  creek.     Since  the  prevailing 
winds  in  this  area  are  from  the  north  and  west  the  choice  of  the 
southern  slopes  is  understandable  particularly  if  they  are  winter 
occupations. 

The  types  of  sites  noted  vary  from  flakes  scattered  over  a  few 
square  meters  to  sites  which  are  100  meters  long.     Some  sites,  such 
as  24BH1514,  consist  of  flakes  with  very  few  tools.     These  sites  could 
be  chipping  stations  or  places  where  a  hunter  stopped  to  watch  for 
game  on  the  grasslands  and  manufactured  a  projectile  point  or  other 
tool  while  he  waited. 

Other  sites  appear  to  have  had  specific  activities  associated  with 
them  like  24BH1525  or  1511,  which  had  very  few  flakes  or  lithic  detritus 
but  numerous  tools.     This  may  suggest  that  chipping  or  even  sharpening 
of  tools  was  not  carried  out  but  another  activity  such  as  hide  preparation 
of  clothing  repair  was  accomplished  instead. 
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Rock  piles  were  noted  by  themselves  throughout  the  surveyed  lands 
but  were  not  given  site  numbers  unless  they  were  associated  with  lithic 
debris  or  with  some  other  feature.     Two  rock  piles  are  part  of  24BH1519. 
Rock  ring  sites  are  quite  common  in  the  area  and  are  generally  thought 
to  be  rocks  left  from  those  placed  to  hold  down  the  sides  of  tipis. 
They  are  usually  considered  to  be  posthorse  in  time.    However,  data  from 
other  sites  particularly  in  northern  Montana  and  Alberta  indicate  that 
these  rock  rings  are  also  associated  with  pre-horse  inhabitants.  The 
two  rock  structures  found  here  had  very  few  flakes  or  tools  associated 
with  them  and  little  more  can  be  said  about  the  time  of  their  use. 

The  LSA  site  is  a  quarry -workshop  site  with  nodular-like  forms  of 
fused  glass  or  non-volcanic  natural  (NVN)  glass  outcrops.    This  material 
is  found  on  numerous  sites  throughout  the  area. 

Only  one  fairly  extensive  occupation  site  was  noted  (24BH1524) 
and  will  be  tested  in  order  to  try  to  gather  charcoal  for  radiocarbon 
dating. 

In  sum,  a  variety  of  site  types  were  recorded:  three  lookout; 
five  occupation  (short  and  seasonal) ;  one  rock  structure  ;  one  tipi 
ring  ;  one  quarry -workshop,  and  three  diverse  activity  sites.  The 

e 

time  period  for  most  of  these  occupations  appears  to  be  late  prehistoric 
since  small  corner  or  side  notched  points  have  occasionally  be  found  on 
some  of  these  sites.     On  the  Sonnamaker  site,   (24BH1519),  a  corner- 
notched  point  of  a  late  middle  period  type  was  found.     Although  no 
evidence  of  activity  in  the  area  before  500  B.  C.  was  found  on  the 
surveyed  lands,  a  number  of  other  sites  within  the  southcentral 
Montana  region  indicate  that  populations  of  people  lived  in  the  area 
at  least  10,000  years  ago. 
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Field  work  on  the  designated  lands  has  been  completed  except  for 
further  testing  on  site  24BH1524  and  the  survey  of  the  two  quarter 
sections  of  surface  land  owned  by  the  Bureau  of  Land  Management. 
These  lands  will  be  surveyed  and  reported  on  as  soon  as  the  federal 
antiquity  permit  is  received. 
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ATTACHMENT  A 


T8S  R40E:  part  of  NW  l/4  of  NW  1/4  of  sec.  35;     NW  l/4,  part  of  NW  1/4  of 

SW  1/4,  and  the  W  l/2  and  NE  1/4  of  the  SW  1/4  of  section  34; 

and  the  E  l/2,  the  SE  1/4  of  NW.  1/4,  and  the  NW.  l/4  of  SW  1/4 

of  sec.  33» 

T9S  R40E:    All  of  section  1; 

all  of  section  12; 
all  of  section  13; 
all  land  surface  of  section  14; 

NW  1/4,  part  of  SW  1/4  of  NE  1/4,  S  1/2  of  SW  l/4,  and  most  of 

S'  1/2  of  SE  1/4  of  section  3  J 
NW  1/4,  SW  1/4  and  SE  1/4  of  SE  1/4,  E  1/2  and  NW  1/4  of  NW  l/4, 

E  1/8  of  E  1/2  of  section  4; 
N  1/2  of  NE  1/4,  and  NE  l/4  of  NW,  1/4  of  section  9; 
N  1/2  of  NW  1/4,  and  most  of  N  1/2  of  NE  l/4  of  section  10; 
most  of  N  l/4  of  section  23; 
and  N  l/4  of  sec.  24. 

T9S  R41E:     All  section  5; 

all  section  6; 
all  section  7» 
all  section  8; 

the  NW  1/4,  most  of  SW  l/4,  most  of  NE  l/4,  and  the  NW  l/4  of 

SE  1/4  of  section  18; 
part  of  NW  1/4  of  NW.  l/4  of  section  17; 
and  part  of  NW  1/4  of  NW.  l/4  of  section  19. 
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APPENDIX  I 


CORRESPONDENCE 

REGARDING 
HISTORIC  SITES 


THOMAS  L  JUDGE 

COv£»NO* 


STATE  OF  MONTANA 

DEPARTMENT  OF  HIGHWAYS 


HELENA,  MONTANA  59601 


September  1.5,  1975 


H  J  ANDERSON 
director  .c*  *.v»*a»s 


<H  «£PL»   «£'£*  TO 


FAS  314 
Decker  North 

Ashley  C.  Roberts,  Administrator 
Recreation  and  Parks  Division 
Montana  Department  of  Fish  and  Game 
Helena,  Montana  59601 

Dear  Mr.  Roberts: 

The  Montana  Department  of  Highways  is  presently  reviewing  alignments  for  the 
relocation  of  FAS  314  proposed  by  the  Decker  Coal  Company  to  accommodate  anti- 
cipated expansion  of  their  existing  mining  operations  in  Big  Horn  County  Montana. 
At  this  time,  we  are  considering  two  alignments  as  noted  on  the  attached  aerial 
photograph  supplied  by  Decker.    The  dark  pencil  line  represents  Decker's  pro- 
posed line  and  the  red  line  represents  an  additional  alternative  the  Department 
is  considering  as  feasible. 

We  would  appreciate  your  review  of  the  project  area  to  determine  whether  lands 
affected  have  present  or  planned  4(f)  usage.    In  addition,  a  determination  as 
to  potential  conflicts  with  historical  or  archaeological  sites  that  may  be  in 
the  process  of  nomination  to  the  National  Register  and/or  the  State  Historic 
Preservation  Plan  would  be  appreciated.    Our  prior  review  indicates  no  conflict. 
The  Statewide  Archaeological  Survey  has  not  been  contacted  regarding  this  potential 
project,  however  they  will  be  furnished  plans  prior  to  any  construction  so  that 
a  field  inspection  can  be  made. 

We  are  presently  consulting  with  the  Montana  Department  of  Natural  Resources 
concerning  the  relationships  between  relocation  and  the  Tongue  River  Reservoir 
Recreation  Area.    If  you  desire  additional  information,  please  advise.    We  would 
appreciate  the  return  of  the  attached  aerial  photo,  as  it  is  our  only  copy. 

Very  truly  yours, 

H.  0.  ANDERSON 
DIRECTOR  OF  HIGHWAYS 
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DEPART?!  KxYT  OP" 


Helena,  Montana 
October  3,  19  75 


59601 


RE:     FAS  314 

Decker  North 

Mr.  Robert  Hall 
Chief 

Environmental  Unit 
Department  of  Highways 
Capital  Station 
Helena,  Montana  59601 

Dear  Mr.  Hall: 

In  reviewing  the  plans  submitted  to  us  for  your 
Decker  North  Project,  we  find  that    there  are  innumerable 
archaeological  sites  in  the  vicinity.    We  urge  you  to 
proceed  with  the  utmost  caution  when  you  reach  the 
construction  phase.     The  statewide  archaeological  survey 
at  the  University  of  Montana  should  be  hired  to  assure 
that  significant  sites  are  preserved.    No  historic  sites 
are  known  to  exist  in  the  close  vicinity. 

Sincerely, 


by: 


RM:SCJ: jp 

cc:     Dave  Conklin 


Richard  E.  Mayer,  Chief 
Design  and  Development  Bureau 

Stephen  C.  Joppa 

Assistant  Development  Planner 
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APPENDIX  J 


CORRESPONDENCE 
DECKER  COAL  COMPANY 


GENERAL,  OFFICE 
Sheridan.  Wyomlof  82801 
P.  O.  Box  746 


DECKER  COAL  COMPANY 


MINE  OFFICE: 
Decker.  Montana  59025 
P.  O.  Box  12 


P.  O.  BOX  746 


SHERIDAN.  WYOMING  82801 


November  25,  1975 


Address  reply  to: 


P.O.  Box  746 


Sheridan,  WY 


Mr.  Norm  King 
U.  S.  Geological  Survey 
Federal  Center  Building  53 
Lakewood,  Colorado  80225 

Dear  Norm: 

Enclosed  please  find  several  memos  addressing  the  monitoring 
efforts  in  effect  and  proposed  at  the  East  and  West  Decker 
mines. 

Regarding  air  quality,  two  high  volume  samplers  are  proposed 
for  installation  for  monitoring  of  particular  matter.  These 
high-volume  samplers  will  be  located  so  as  to  bracket  both  the 
East  and  West  mine  areas.     In  addition,  monitoring  instruments 
are  being  installed  to  record  temperature,  precipitation,  wind 
speed  and  direction,  relative  humidity,  barometric  pressure, 
evaporation,  and  solar  radiation.    These  instruments  will  be 
located  near  the  rail  loop  at  the  West  Decker  mine. 

I  hope  this  information  will  satisfy  your  needs.     If  you  have 
any  further  questions  or  need  any  clarification  on  this 
information,  please  call. 


Sincerely, 


Robert  M.  Clark 
Environmental  Coordinator 


Encs . 
RMCrilf 


cc: 


J.  Reed 


J-l 


MEMO  ANDUM 


Dote  H-25-75 


Bob  Clark 


Phone  _ 


Re:    Soil  Monitoring 


Regarding  Norm  King's  inquiry  as  to  any  soil  monitoring  programs 
ve  may  have: 

1.  We  are  presently  involved  in  research  contracts  with  MSU  and 
USFS  on  reclamation  at  the  Decker  site.    These  both  involve  soil  testing 
and  monitoring  of  various  sorts. 

2.  Our  mining  operation  involves  detailed  soil  analysis  before, 
during,  and  after  disturbance  of  any  area.    We  test  before  stripping; 
we  test  what  we  have  stockpiled;  and  we  test  after  spreading  and  before 
revegetation.    We  probably  will  go  back  periodically  and  do  analysis  of 
soils  from  revegetated  areas  to  watch  for  any  changes. 

I  hope  this  brief  explanation  will  give  Mr.  King  some  idea  of  the 
quantity  of  soil  monitoring  we  are  actually  involved  in. 


EGR:dkd 


From 


E.  Gary  Robbins 


MEMORANDUM 
PETER  KIEWIT  SONS'  CO.,  MINING  DISTRICT 
Sheridan,  Wyoming 


November  21,  1975 


TO:    Norm  King 
USGS 

Denver,  Colorado 
FROM:    M.  C.  Penz 

Re:    Hydrology  of  Decker  area  mining 
sites 

Surface  Water 

In  the  Decker  area  the  company  has  established  stream  gauging 
stations  on  all  major  streams  which  pass  through  areas  to  be  disturbed 
by  mining.    These  stations  consist  of  Parshal  flumes  equipped  with 
Stevens  F-2  stage  recorders  and  backed  up  by  USGS  design  crest  gauges. 
The  monitoring  system  consists  of  gauging  stations  located  on  the  up- 
stream and  the  downstream  ends  of  the  property.    As  the  area  is  mined 
the  downstream  station  will  be  reestablished  at  the  discharge  point  of 
the  diverted  stream.    These  gauging  stations  will  be  maintained  by  the 
company  until  final  bond  release  --  approximately  five  years  after 
cessation  of  mine  operations. 

Water  quality  samples  are  collected  at  each  of  the  stations  during 
the  spring  high  flow,  during  low  flow,  and  for  perenial  and  ephemeral 
streams  a  third  sample  is  collected  at  an  intermediate  stage.  The 
samples  are  analyzed  according  to  the  rules  and  regulations  established 
by  the  State  of  Montana.     Stage  sediment  sampling  stations  will  be 
installed  at  the  gauging  station  sites  before  the  beginning  of  the  1976 
spring  runoff.    These  will  be  analyzed  similar  to  the  soil  samples. 

Ground  Water 

The  company  plans  to  drill  three  (3)  monitor  wells  in  the  SW%  of 
Section  34  to  test  the  ground  water  flow  in  the  D-l  clinker.    At  least 
one  of  these  wells  plus  the  existing  wells  completed  in  the  Tongue  River, 
Deer  Creek,  and  Spring  Creek  alluvium  will  be  instrumented  with  Stevens 
F-2  stage  recorders.     In  addition,  at  least  one  well  completed  in  each 
of  the  coal  beds  will  be  maintained  until  the  final  bond  release.  The 
Montana  Bureau  of  Mines  and  Geology  has  been  studying  the  hydrogeology 
of  the  Decker  mining  area  since  1970.    We  plan  to  have  them  continue 
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Norm  King 
Page  2 

November  21,  1975 

their  study  of  the  quality  and  quantity  of  ground  water  in  the  area. 
If  they  feel  they  cannot  continue  the  study,  the  company  will  continue 
the  program  with  their  personnel.     Samples  have  been  collected  at  least 
once  a  year  from  wells  completed  in  confined  aquifers  and  twice  a  year 
from  water  table  aquifers.     These  Samples  will  be  analyzed  according 
to  the  rules  and  regulations  established  by  the  State  of  Montana. 


M.  C.  Tenz  ^ 
Hydrogeologist 


MCP:ilf 

cc:    T.  Wollenzien 
J.  Reed 
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MEMORANDUM 


Peter  Kiewit  Sons'  Co.  and  Affiliated  Companies 


Date 


11-21-75 


To 


Bob  Clark 


Phone 


re:  Decker  Area  EIS  Team 
Monitoring  Design  for 
Vegetation 


As  you  know,  most  of  our  activities  have  been  confined  to  the 
gathering  of  baseline  information,  however,  a  long  range  monitoring 
feature  was  integrated  into  our  baseline  sampling  design.    We  have 
placed  on  all  properties  in  the  Decker  area  numerous  permanent  transects 
for  vegetation  measuring.    These  transects  were  sampled  for  canopy 
coverage  using  a  modified  Daubenmire  method  analysis,     (Recording  data 
in  square  centimenters  representations  of  actual  canopy  coverage)  and 
also  for  standing  crop  by  clipping  ten   y-^-^Jacre  plots  per  transect. 
Phytograras  were  prepared  for  some  of  the  transects  depicting  clump 
intercept  along  the  first  one  hundred  feet  of  each  transect  sampled. 

To  complete  the  baseline  information  and  start  the  monitoring 
program,  I  propose  that  phytograms  be  completed  for  all  transects 
still  undisturbed,  and  canopy  coverage  and  standing  crop  information  be 
gathered  again  to  eliminate  the  biasing  effect  of  our  abnormally  high 
rainfall  this  past  season.    With  a  two  season  floor  of  standing  crop 
data,  we'll  be  covered  for  even  the  most  exacting  scrutiny  . 

Thereafter,  the  less  labor  intensive  procedures  of  canopy  coverage 
measurement  and  phytogrametric  comparisons  will  be    re-established  in 
approximately  the  same  area  as  before  disturbance.    The  first  season 
of  growth,  the  transects  will  be  analysed  for  canopy  coverage  and  a 
phytogram  prepared.    This  will  yield  seedling  establishment  data^.> 
Phyto-social  changes  on  the  reclaimed  surface  could  optionally  be  monitored 
by  repeating  these  procedures  yearly  until  release  of  the  reclamation 
bond. 

Standing  crop  sampling  will  be  conducted  during  the  two  years  prior 
to  bond  release  to  develop  quantitative  data  on  vegetative  production 
(standing  crop)  for  the  state  required  comparison  to  pre-mining  undisturbed  sites. 

DE:dkd 

cc:    Sam  Scott 


From 


Duffy  Exon 
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MEMO 


To:    Bob  Clark 

From:    Sam  Scott  Date:    November  20,  1975 

Re:    Wildlife  Monitoring  in  the  Decker  Area 

Bob: 

In  response  to  Norm  King's  request  for  information  about  wildlife 
monitoring,  I'm  listing  work  we  are  doing.    More  studies  may  be  added 
in  the  future. 

I.    Big  Game  (Mule  deer,  Antelope,  White-tail  deer) 

A.  Monthly  aerial  transects  to  determine: 

1.  Population 

a)  census 

b)  structure 

c)  production 

2.  Distribution 

a)  seasonal  movements 

b)  movements  in  response  to  increased  mining  activity 

c)  movements  in  response  to  natural  environmental  changes 

d)  habitat  use 

B.  Random  Field  Observations  -  measure  same  parameters  as  in 
aerial  observations 

C.  Radio  tagging  of  Mule  deer  -  Daily  telemetry  reading  of  30 
deer  in  present  mining  area,  East  Decker,  and  CX  Ranch  areas. 

D.  Seasonal  analysis  of  br'.wse  transects  to  determine  use  of  major 
big  game  winter  foods 

II.    Small  Game  (Sagegrouse,  Sharptail  Grouse,  Hungarian  Partridge,  Ring 
Neck  Pheasant) 

A.    Random  Field  observations  to  determine: 

1.  Populations 

a)  census 

b)  structure 

c)  production 

2.  Distribution 

a)  seasonal  movements 

b)  movements  in  response  to  increased  mining  related  activity 

c)  movements  in  response  to  natural  environmental  changes 

d)  seasonal  habitat  use  and  requirements 
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B.  At  least  3  times/week  during  mating  activity  check  the  use  of 
strutting  and  dancing  grounds  in  the  area. 

C.  Intensive  studies  to  mark  sage  grouse  and  monitor  their  move- 
ments to  define: 

1.  Wintering  areas 

2.  Nesting  areas 

3.  Brood  rearing  areas 

4.  Population  structures 

III.    Small  Mammals 

A.  Monthly  live  trapping  during  appropriate  seasons  in  12  study 
areas  to  determine  species  diversity,  density,  production  and 
home  range  requirements  in  Decker  area 

B.  Live  trapping  of  reclaimed  areas  to  determine  same  as  above 


Vegetation  measurements  are  taken  at  same  time  so  correlations  can  be 
made  between  small  mammal  populations  and  vegetation  production. 

IV.    Non-game  Birds 

A.    Yearly  monitor  breeding-bird  densities  of  natural  habitat  types 
and  reclaimed  sites  in  the  Decker  area. 

V.  Fisheries 

A.  Baseline  limnology  study  through  1976  -  then  monthly  monitoring 
to  detect  changes  in  Tongue  River  Reservoir  limnology 

B.  Montana  Fish  and  Game  -  yearly  sampling  of  the  game  and  non- 


I  believe  this  covers  the  major  portion  of  the  monitoring  studies  we  are 
presently  working  on  and  plan  to  keep  up.  If  you  have  any  questions,  pull 
my  chain. 


plus  information  on  egress  and  ingress  into  reclaimed  areas 


game  fisheries. 


Sam  Scott 
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February  17,  1976 


Decker  Coal  Company 
P.  0.  Box  746 
Sheridan,  WY  82801 

ATTENTION  Jack  Reed 


Dear  Jack: 


RE:     East  Decker  Application 


This  letter  serves  to  firm  up  and  clarify  the  discussion  topics 
and  positions  expressed  Wednesday,  February  11,  1976, 
regarding  the  East  Decker  permit  application.     As  you  are 
aware,   there  are  several  components  of  the  proposed  mining 
and  reclamation  plan  that  are  not  acceptable. 

I.  The  proposed  mining  plan  calls  for  the  mining  of  and 
spoilage  into  Deer  Creek  and  its  floodplain.     This  is 
unacceptable  as  proposed  for  the  following  reasons: 

A.  Section  9(50-1042)       If  the  Department  finds  that 
the  operation  will  constitute  a  hazard  to  a  stream  or 
lake,   the  Department  shall  delete  those  areas  from  the 
strip  mining  permit  application  before  it  can  be 
approved. 

B.  The  Deer  Creek  drainage  does  contain  special  values 
in  terms  of  biological  productivity  and  as  critical  in 
terms  of  ecological  fragility  and  importance. 

C.  Mining  or  spoiling  into  Deer  Creek  would  adversely 
affect  the  use,  enjoyment  or  fundamental  character 

of  neighboring  land   (Tongue  River  Reservoir)  having 
special,  exceptional,  critical  or  unique  characteristics. 

D.  Section  10(50-1043)       In  developing  a  method  of 
operation,  all  measures  shall  be  taken  to  eliminate 
damages  to  landowners  and  members  of  the  public,  their 
real  and  personal  property,  streams  and  all  other 
public  property  from  soil  erosion,  water  pollution  and 
hazards  dangerous  to  life  and  property. 

II.  The  proposed  plans  call  for  construction  of  a  loop  and 
massive  fill  directly  in  the  Deer  Creek  bay  completely 
filling  the  mouth  of  this  drainage  except  for  a  narrow  channel 
around  the  north  end.     The  loop  location  and  massive  fill 
into  the  mouth  of  Deer  Creek  are  not  acceptable. 
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A.  The  reasons  stated  under  I.    (A,B,C,  and  D)  are  applicable 
here  as  well. 

B.  The  proposed  fill  would  reduce  the  storage  capacity  of  the 
reservoir  by  some  1,000  acre  feet,  which  is  about  1.7%  of  the 
total  reservoir  storage  below  the  3424.4  elevation,  (DNR 
figures) .     This  plan  resulting  in  reservoir  storage  reduction 
would  definitely  adversely  affect  the  use,  enjoyment,  and 
fundamental  character  of  neighboring  lands  having  special, 
exceptional,  critical  or  unique  characteristics. 

III.     The  proposed  plans  for  backfilling,   regrading,  contouring  and 
reclamation  involving  creek  entrances  onto  and  across  mining 
disturbance  areas  are  not  presently  acceptable. 

The  reclaimed  creek  entrance  and  drainage  area  should  be  self 
sustaining,  capable  of  handling  flows  that  will  not  trigger  soil 
erosion  greater  than  the  extent  schieved  prior  to  the  operation 
and  reclaimed  consistent  with  the  purposes  of  this  act.     The  act 
does  not  allow  the  permitting  of  certain  areas  that  either  have 
special,  unique,   exceptional  or  critical  qualities  or  would  cause 
severe  adverse  reactions  as  a  result  of  mining  disturbances.  If 
mining  does  proceed  on  delicately  -balanced  areas,   the  reclamation 
plan  must  detail  an  acceptable  and  approved  approach  that  would 
not  trigger  severe  adverse  reactions. 

To  accomplish  the  desirable  objectives  and  avoid  the  adverse 
reactions  as  discussed  above,   the  mining  and  reclamation  plan 
should  satisfactorily  address  backfilling  of  the  final  highwall 
and  recontouring  of  the  drainage  routes  through  the  mined  dis- 
turbances.    Stream  gradients  and  locations  should  follow  criteria 
outlined  in  the  enclosed  discussion  by  Jack  Schmidt.     The  Depart- 
ment will  review  revised  proposals  for  each  affected  drainage 
and  approve  only  those  proposals  which  meet  the  criteria  outlined 
above. 

The  soils-spoils  portion  of  the  mining  a„nd  reclamation  plan  will 
be  discussed  in  detail  at  a  later  date.     At  present,  as  you  know, 
the  Reclamation  Division  does  not  have  a  Soil  Scientist.  Tentative 
thoughts,   based  on  initial  observations  of  our  past  Soil  Scientist 
and  outside  professional  comments,   reflect  the  feeling  that  burial 
of  the  interburden  should  be  required. 

I  believe  that  I  have  summarized  the  topics  that  were  discussed 
at  last  week's  meeting.     If  you  have  any  questions  please  let 
me  know. 


jw 

xc    Commissioner  Schwinden,  Leo  Berry,  Brace  Hayden,  Dick  Juntunen 
and  Steve  Welch 


Respectfully, 


C.  C.  McCall,  Administrator 
Reclamation  Division 
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